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A Plain and familiar Method, ſuitable to the 
meaneſt Capacity, for the full Underſtanding of that in- 
comparable Art, as it is now taught by the ableſt School- 
Maſters in CITY and COUNTRY. 
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By Georct FISHER, Accomptant. 
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Printed Rex. Ware, at the Bible and Sun on Ludgate- 
Hill; UG. Hitch, at the Red-Lion in Paternefter-. 
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By E DWaRD Cock ER, late Practitioner in 
| the Arts of Writing, Arithmetick, and Engraving: Be- 


By Jonn Hawkins, Writing-Maſter near 
St. George's Church in Southwark, by the Author's cor- 
rect Copy, and commended to the World by many emi- 
nent Mathematicans and Writing-Maſters in and near Lonun- 
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O his much honoured Friends Manwaring Davies, of 
the Iuner- Temple, Eſq; and Mr. Humphrey Davies of 
St. Mary Newington-Butts, in the County of Surry. 
Jobn Hawkin:, as an Acknowledgment of unmerited Fa- 
vours, humbi, dedicated this Manual of Arithmetick, 


CCC 
To the REA DER. 


Courteous Reader, 


| had the Happineſs of an intimate Acquaintance 
with Mr. Cochter in his Life-time, often ſollicited him to- 
remember his Promiſe to the World, of publiſhing his A- 
rithmetich, (but for Reaſons beſt known to himſelf) he re- 
fuſed it; and after his Death (the Copy falling accidentally 
into my Hands) I thought it not convenient to ſmother a 
Work of ſo confiderablea Moment not Queſtioning but it 
might be as kind y accepted, as if it had bcen bee + 966 by 
his own Hand. The Method is familiar and eaſy, diſcover- 
ing as well the Theorick as the Practick of that neceſſary 
Art of Vulgar Arithmetick, And in this new Addition there: 
are many remarkable Alterations for the Benefit of the 
'Te:cher or Learner, which. I hope will be very acceptable 
to the World; have alſo performed my Promiſe in pub- 
liſhing the Decimal Arithmeutick, which finds Encourage- 
ment to my ExpeRation, and the Bookſellers too. 1 am- 
chene to ſerve thee, * 21 


ance' 
1 to- 

A- 
re- 
tally 
er a 
ut it 
d by 
ver- 
fiary 
hee 
the 
table 
pub- 
ages 
I am- 


Ss 


Mr. E 
* 
POEM E o PREFACE. 
B Y the ſecret Influence of Divine Providence, I have been 
inflirumental to the Benefit of many, by Virtue of thoſe 
»/eful Arts, Writing and Engraving : And do now with the 
lame wonted Hlacrity, caſt this my Arithmetical Mite into the 
publick Treaſury, beſeeching the Almighty to grant ths like 
Bleffing to theſe as 10 my former Labours, 
Seven Sciences ſupremely excellent, 
Are the chief Stars in Viſdom's Firmament: 
Whereof 4rithmetzck is one, whoſe Worth 
The Beams of Profit and Delight ſhine forth; 
This crowns the reſt, and makes Man's Mind complete, 
'This treat of Numbers, and of this we treate. 
J have been often defired by my intimate Friends to publiſh 


ſomething on this Subjet?, who, in a pleaſing Freedim hae 
fegnified to me, that they expefted it awould be extraordinary, 


How far I hawe anſwered their Expectation, I know ni ;; 


but this I know, that I hawe difigned this Work not extracr- 
dinary al ſtruſe or profeund; but, have by all Means poſſible 
abithin the Circumference of my Capacity, endeavoured to 
render it extraordinary uſeful to ull thoſe, whoſe Occaſions 
ſhall induce them to make uſe of Numbers, If it be ol jeced, 
That the Books already publiſhed, treating of Numbers, are 
innumerable; I anſwer, that's but a ſmall Wonder, 
fince the Art is infinite. But that there ſhould be ſo 
many . 7. n Practical Arithmetiek extant, 
t 


7 

and ' ſa” lte praiſed, is ta me a great Wonder, know- 

ing that ws Merchandize is the Life of the Weal-publick, 
Practical Arithmetick is the Seu! of Merchandize. 

Therefore, 1 do ingenuouſly profeſs, That in the Begining of 

this Undertaking, the numerous Concerns of the honoured 

| $ =—_ . 7 Merchant 
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The Proeme or Preface. 


Merchant fir. poſſcſſe:h my Confideration : And how far I 
have accompuodated this Compoſure for his moſt worthy Service, 
let his own profitable Experience be Judge. 

Secondly, for your Service moſt excellent Profeſſors, whoſe 
Under ſtandings ſoar to the Sublimity of the Theory and Prac- 
tice of this noble Science, was this Arithmetical Trattate com- 
poſed ; which you may pleaſe to employ as a Monitor to inſtruct᷑ 
your young Tyroes, and thereby take Occaſion to reſerve your 
precious Moments, which might be exhauſted that Way, for 
your more important Aﬀ airs. 

Thirdly, For you the ingenious Off-ſpring of happy Parents 
ewho will willingly pay the full Price of Induſtry and Exer- 
ciſe for thoſe Arts and choice Accompliſhments, which may 
contribute to the Felicity of your future State : For you, I ſay, 
ingenious Pradtitioners, was this Work compoſed, which may 
prove the Pleaſure of your Youth, and the Glory of your Age. 

Laſtly, For you the pretended Numeriſts of this Vapouring 
Age, who are more difengeniouſl y witty to propound unneceſſary 
Queſtions, than ingeniouſiy judicious to reſolve ſuch as are ne- 
cefſary ; for you was this Book compoſed and publiſhed, if you 
' ewill deny yourſelves ſo much as not to invert the Streams of your 
Ingenuity, but by frudioufly conferring with the Notes, Names, 
Orders, Progreſs, Species, Properties, Proprieties, Proporti- 
ons, Powers, Aﬀettions, and Applications of Numbers deli- 
wered herein, become ſuch Artiſts indeed, as you now only ſeem 
to be. This Arithmetick ingenioufly obſerwed, and diligently 
practis d, avill turn to good Account to all that ſhould be con- 
cerned in Accompts ; fince all its Rules are grounded on V. erity, 
and duliwered with Sincerty ; the Examples built up gradual- 
ly from the ſmalleſt Conſideration to the greateſt ; andall the 
Problems or Propoſutions, arell aueigbed, pertinent and clear, 
and not one of them throughout the Tract, taken upon Truft, 
therefore now, | 


Zoilus and Momus, lie you down and die, Ws 
For theſe Inventions your whole Force defy, 4 * 


Edward Gocker. 
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Courteous Reaadzr, 


EING well acquainted with the deceaſed 
B Author, and finding him knowing and 
ſtudious in the Myſteries of Numbers and Al- 
gebra, of which he had ſome choice Manu— 
icripts, and a great Collection of printed Au- 
thors in ſeveral Languages, I doubt not but he- 
hath writ his Arithmetick ſuitable to his own 
Preface, and worthy Acceptation. Which I 
thought fit to certify, on a Requeſt to that Pur- 
poſe made, to him that wiſheth thy Welfare, 
and the Progreſs of Arts, 


| John Collins. 
Novemb. 27, 1677. 
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This Manual of Arithmetick 7s recommended ta 
the World by Us whoje Names are ſubſcribed, 


VIZ. 


Mr. John Collins, Mr. William Maſon, 
Mr. James Atkin- Ca- | Mr. Stephen Thomas, 
ſon, f Mr. Peter Storey, — 
Me. Peter Perkins, M,. Ber j. Titchbourn, 
Mr. Rich. Lawrence, Sen. Mr. Joſeph Symmonds, 
Mr. Eleazer Wigan, Mr. Jer. Miles, 
Mr. Rich Noble, Gui/ford, Mr. Joſiah Cuffly, 
Mr. William Norgate, | Mr. john Hawkins. 


And generally approved by all Ingenious Artiſts. 
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CH AF. 
Notation of Numbers. 


P:ithmetick is the Art of Numbering, or Knowledge 
which teacheth to number well. I here are diverſe 
* vpecies and Kinds of Aritbmetict and Geometry, the 
Weich we do intend to treat of in Order, applying the Prin- 
pies of the one to the Definition of the other. For as 
>reatneſs is che Subject of Geometry, ſo Number is the Sub- 
ed of Arithmetick; and if fo, then their fxit Principles, and 
hief FunJamentals, muſt have like Deimitions ; cr, at leaſt, 
ome Congruency. gs 

2 Number is that, by which the Quantity of any Thing 
is expreiſed or numbered; as the Unit is the Number by 
which tae Quantity of the I ning is expreſſed or taid ro be 
me, and two by which it is named two, and 4 b Ir, by 
Witich it i named or called half, and the Root of 3, by 
nich it is called the Root of 1; the like of any other 
3. Hence it is that Unit is Number; for the Part is of the 
lane Matter that is its Whole, he Unit 13 Part of tne Kulti- 
tuve of Units, therefore the Unit is of the fame '\ atter that 
is ine FA: Jtitude of Urit ; but the Matter of the Miuluade 
ft Units is Number, thereicre the Matter of Units is Num- 
ber; or elſe, it from a Number given no Numbe: be tubs 
lauicd, the Number given remaineth, as fapy oie 3 the given 
(unber. if, as ſome {1ppcie, i be no Number, chen, it you 
ub. rect i from. 3, there inuit remain 3 ul, which is very 
ab. 1d. : 

4. Hence it will b- convenient to examine from whence 
\un.ber hath its Riſe or Beginning Woſt Authors maine 
au, that Unit is tne Beginning of Number, and iti-it no 
Namder; but, looking npon the Principles and enden 
in Ws fit Kudiwicucs vi Scometry, we mall fu ther thy 
| Denne 
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Defnition of a Point is no Way congruous with the De— 


finition of an Unit in Arithmetick; and therefore One or 


Unit muſt be in the Bounds or Limits of Number, and con— 
ſequently the Beginning of Number is not to be found in 
the Number 1; wherefore making Number and Magni- 
tude congruent in Principles, and like in Definitions, we 
make and conſtitute a Cypher to be the Beginning of 
Number, or rather the Medium between increaſing and 
decreaſing Numbers, commonly called abſolute or Whole 
Numbers, and negative and fractional] Numbers, between 
which nothing can be i imagin'd more acrecable to the Defini- 
tion of a Point in Geomet: ry for as a Point is an Adjunct 
of a Line, and itſelf no Line, ſo is (o) Cypher an Adjunct 
of Number, and itſelf no Number: And as a Point in 
Geometry cannot be divided or increaſed into Paris; fo 
likewiſe (o) cannot be divided or increated into Parts; 
for as many Points, tho' in Number infinite, do make 
no Line, ſo many (o) Cyphers, tho' in Number in— 
finite, do make no Number. For the Line 

AB cannot be increaſed by the Addition of A —— B 


the Point C, neither the Number 1) be ju- C 
creaſed by the Addition of the (c C YF her D 6 
E; for if you add nothing to 6, the Sum E. © 
will be 6, () Cypher neither increaſing — 
nor diminiſhing the- Nnmber; but if it be 

granted that A B be extend: 8 or prolonged Sum 6 


to the Point C, ſo that AC he made a con 

tinued Line, then AB is increaſed by the A——B — 
Addition of the Point C. In like Manner, if | 
we grant D {6) be prolonged to E, (0) fo D ElGO 

that DE (60) be a continued Number, Gol 

making Co, then 6 is augmented by the 

Aid of (o) as conſtituting the Nunder (60) Sixty; and 
furthermore that 1 or Unit is material, and a Number, and 
that (o) is the Beginning of E is proved by all Au- 
thors, although indirectly; ſor the Tables of Sines and 


Taiigents prove one Degree to be a Number, becauſe the 


Sine of 1 Degree i- 174524, {the Radius beings 10000000) 


and the Beginning of the Table is (o) and it aniwereth 


Wc, 


09009, 


5. Henes 


hap. 2. of Numbers, y 


. Hence it is that Number is not Quantity diſcontinued, 

5 „ 5 : 

or that which is but one Quantity, is not Quality diſ- 
ant : (60) Sixty, as it is a Number, is one Quantity, vl. 
ne Number (60) Sixty; therefore, as it is a Number, it is 
zot Quantity disjunct, for Number is ſome fuch Thing in 
lagnitude, as Humidity in Water, for as Humidity ex- 
ends itſelf through all and every Part of Water, fo Num- 
Yer, related to Magnitude, doth extend itſelf through all 
and every Part of Magnitude. Alſo, as continued Water 
loth anſwer to a continued Humidity, ſo to a continued 
Magnitude doth aniwer a continued Number. As the 
ontinued Humidity of an intire Water ſuffereth the ſame 
Diviſion and Diftiattion that the Water doth ; fo the con- 
inued Number ſuffereth the fame Diviſion and Diſtinction 
that the Magnitude doth. And thus much concerning the 
Definition and Principles of Number and Magnitude. We 
now come to treat of, 

6. The Characters or Notes by which Numbers are fig- 
riked, or by which a Number is ordinarily expreſted ; and 
tnev are theſe, wiz, (o) Cypher or nothing, 1 One, 2 
Iwo, 3 Three, 4 Four, 5 Five, 6 Six, 7 Seven, 8 Eight. 
9 Nine. The Cypher, which though of itſelf it expreſleth 
not any certain or known Quantity, yet is the Beginning or 
Root of Number, and the other 9 Figures are called ſignifi- 
eant Figures or Digits. 

7. In Number of any Sort, two Things are to be confi- 
dered, wiz. Notaticn and Numeration. 

8. Netation teacheth how to deſcribe any Number by cer- 
tain Notes and CharaQters, and to declare the Value thereof, 
being ſo deſcribed, that is, by Degrees and Periods. 

o. A Degree conſiſts of three Figures, 4/2. of three 
Places, comprehending Units, Tens, and Hundreds; ſo 26g 
is a Degree, and the firſt Figure (5) on the right Hand, 
itands imply for his own Value, being Units, or ſo man 
Ones, viz. Five; the ſecond in Order from the Right fignt- 
hes as many Times Ten as there are Units contained in it, 
vs, Sixty; the third in the ſame Order ſignifies ſo miny 
Hundreds as it contains Units, ſo will the Expreſſion of the 
Number be Three hundred ſixty five, Sc. 

10. A Period is when a Number conſiſts of more than 


Þ; Figures or Places, and mu proper Order is to prick 


2 every 


4 Notation Chap. 1. 


every third Place, beginning at the right Hand, and ſo on 
to the Left, ſo the Number 63452 being « given, it will 
be diſtinguiſned thus, 62,452, and ex orefied thus, Six- 
ty three thouſand, four hundred fifty two; likewiſe 
4,578,230, 792, being dilizemited, as you ſee, will be ex- 
preiicd thus, Pour thouſand, five hundred ſeventy eight 
Miilions, two hundred thirty fix thouiand, ſeven hundred 
eigbty two. 

11. Number is either abſolute or negative. 

12. An abſolute, or intire, whole, increaſing N ſumber, is 


£5 


that by which, ainexing another Ligure os Cypher, it be- 


5 ic 
comes ten times as much as it ſtobd ior before; and it two 
Figures or O) PRCTS be annexed, it mak cs an hundred times 
as mich as it ſtcd for before, Oc. As if you annex to the 
F1gUIC 6 a Cypher, then it will be (58) Sixty; ſo if two 
Cyphers are an: card, then it will be (Goc) Six hunted, 

w | : 
1 


/ \ ; 8 hs "Y 4 
and 11 5 annex ton i 4 0310 nen IC Wil £ . 
TOUT ; 2nd if * ae a J Se ene CI, 1c WI i 2 then 


16781 Six hundred feventy eight, Ce. 

13. A negative, or brokes, fractional dretcaſing Num- 
ber, is that b, Mhich. prefanio a Point. or Prick toward the 
leit ! Hand, its Alle h: Gdeetre ait d fre 1 10 Ma 15 1 it's 10 
o many tenth Parts of auy I hing; aud if a Point and ©) 

þ 8 2 


SC 2 4 ys. 2 {| . . * 8 3 W 1 1 5 41 jr = 
Cypher Or Digis 1 Pre nhxed, . U ws! e n {9 miar * . Ne 
dred Parts; and it a Point and two Cyphers or Div! ts be 


* 
) * 
* 9 1 — 9 0 N %* FR 1 1 i — 4 
77 chxed, 473 \ A. ue Is 40 caled 12 he 10 nan 30: ſand 
Z <. * «\ 5 . f 1 * as c . 52 s | * 12 - TY. 7 
Larts , I 41 you WC Guild 718 A DCILIGOFOC Lie 1 ig ure 3 a 1 O11iTt {.) 
Z — Bod iy of 7 * 4 : + | PR ! 0 s 4/9 ? 1 111388 


Inte ge n to three ten Farts gf an Unit, or an Integer : 
An  pretix à Point and Cyrber thus (oz) it! de- 
real q Com mrte Tax gers to 3 hundred Parts of an late- 
ger; and by this N 5 (. abfolute, by pref xing of a 
Joint, will be decrcaied to 5. de „nich is 5 tenth 
Parts of a Pound, equal in Parts to 16 Shillings, and lo, by 
xrcfixing of more Cypter- or Digits, its \ alue is decreaſed 
in a uccuple Proportion ad i»:/niturm. As in the foilows- 
ing schetge, or rather O. der. of Nembers, we have ple ed 
(c) Cypher in its due Flace and Order, as it . in the Bepin- 
nus and Medium of Number; for, coin 59 
ds the left Hand, you deal wih indire, abieiute, Whole, 
iacicaliig Numbers, 
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Trcrea ng , Nas mbers. Dec resfing Numbers. 
' $ 
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Zet, going from (e) the Place of Units towards. the right 

4 Hand,, YOU meet 8 ich bro e, regati; E, 1 ac tional, and de- 

15 3 e: Ing Numbers. And hen ce it tollow , that Multiplica- 
1 


* 
4 3% 


wa 
0 P Fn y | IJ 4 4 4 15 Y 
on increaſeth th; Product in abſolute Numbers, but 927 
8 7 „ 3 FFF ** 
'0 Wc oaſeth the Product in negative Nunbers. Alſo Diviſion 
es ecresſeth the Quotient in nole Nuiubers, and increaſcth 


. — . Re. * 
-35 — ＋ 1 1327 . * 4 k - unit 
1e git inn. Zane lacie nal Nunbe's. 


0 gan abſolute, intire, Whole, increating Number hat th a 
d, Nes a Point preiix'd towards the rigat Do apt and 7 there. 


* 9 2908s 

8 A negative, b; ol en, decimal. de >crealing Number 
. TRE aS A | 0 int 7 re Tk * d to ards the 12 ft Hand: W hen 
e exprets Integers or whole Numbers, a: 5 Pounds, 5 Feet, 


© 26 Men, we ulual'y annex a Point or Frick after the Num- 
0 J. feet. men. inch. 
) ver tha, RO 20. 347. 
4 7 But vhen we ey Pre: . Decimals, Or Nun Ders. that Are de nie 1 


"SM 1 * 
tO we inti 0 e, Or decr c 65 iN UL myers, * 7 10 COLMUNR ;nly prei:: 30 


— 
4 B 4 P Oint Or Prics be! ore e mne laid (2 C1! mal 7 decreaſing Ni Ia 


1414442 


-) ber thus, (. 3) that is three I'cnths, or 3 Primes (.03) that is 


1 3 Hundredths, or 3 Seconds. 

'* 4 16. A whole or abſolute Number is an Unit, or a com- 
e- roſed lultitude of U. nits, and it is either a Prime, or elſe 
e- a compound Numb or, 

8 17. Prime N. anbers among? themſelves are thoſe which 
ch have no Multitude of (uits tor a common - Meat; re, as 8 
* and 7, or 19 Ane 13, becauſe net any Mulutude of Units 
-d Can ny meaſure vr divide them without a de ea 

12 1. Compound Numbers amongit themſelves are th 


which bave a Multitude of Units 15 a common Mea! 5 


* as 9 and Ve 1 Bec Ai! {© th! 1 e meaſu: 8 them exactly, and ab- 
Q- breviatcz them to three aud four. | 


B 3 


— 


19. A 
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19. A broken Number, commonly called a Fraction, is a 
Part or Parts of a whole Number, vis. a Part of an Inte- 
ger, as one Third is one third part of an Unit. 

20. A broken Number or Fra&ion coniiſts of two Parts, 
iz. the Numera:or and Denominator. 

21. The Numerator and Denominator of a Fraction are 
ſet one over the other, with a Line between them; and the 
Numcrator is ſet above the Line, and expreſſeth the Parts 
| cron contained, 

The Denominator of a Fraction is the inferior Num- 
ver we” below the Line, and expreneth the Number of 
Parts, into Which tze Unit or Integer is divided; and let 2 
be the Fraction given, fo-ſhall 3 be the Nume! rator, and doth 
expreſs or number the Multitude of Parts contained in thi 15 
Frackion, ior Ry is a Fraction r ef- of Fourths or 
Quarters, and the Figure 4 11 numbering 1 News us, that in 

t Fration there are 3 Of tune Ih Parts of Q. Llarters; alſo 
in the jane Fraction 4 is the Denominator, a doth exp reſs 
the Quality of the Fraction „ VIS. that the Wioie or Integer 
is divided into lour equal Parts, 

23. A broken Nunaber is cither proper or improper; 5. VIS, 
proper when the Nutmerator is lets than the Denominator, 
or 7. 15 a periect proper Frastion ö but a oper - Fraclion 
hath 8 Numcrator Sleater, ON at Icall equ al to Lie De 10m. 
nator; thus „ is an improper Fraction, the Reaſon is given 
in 5 Denicion. 

A proper broken Number is either Simple or Com- 
1. cue] d, Simple when it hath one Denominator, and 
Cor mpound when it confitieth of divers Denominators ; if 
; 5 24 were given, we ſay they are each of them Single or 


St mple F ractions, becauſe they con ſill but of one Numerator, 
and one TDN + But, if 2 of 12 of 35 of a Pound 
Sterling were given, we fay that it is a compound broken 
Number or Fraction, Penuſe the Expreſſion and Repreſenta- 
tion conſiſt of more Denominators than one; and ſuch, by 
ſome, are called ] ractions of Fractions ; they have always 
this Particle (of) between them. 

25. When a ſingle broken Number or Fraction hath ſor 
its Denominator a Number conſiſting of an Unit in the firſt 
Place towards the left Hand, and no'hing but Cyphers 
from che Unit towards the right Hand, it is then he 8 
April 


1 
os 


Primes, Seconds, Thirds, Fourths, Sc. and it is a Number 
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aptly and rightly called a decimal Fraction; under this 
Head are all our decreaſing Numbers placed, and in our 
th Definition, called Negatives; and by the Order there 
preſcribed, we order them to be Decimals, by ſigning 2 
Prick or Point before the Numerator, rejecting the Deno- 
minator : Therefore, according to our laſt Rule, 18 526 
4.3, are Decimals. A decimal Fraction may be expreſſed 
without its Denominator (as before) by prefixing a Point 
or Prick before the Numerator of the ſaid Fraction, and 
then ſhall the former Fractions 35 and ,35, ſtand thus, 5, 
and 325. 

But oftentimes, as in the ſecond and fourth Fractions 
25, and 2, a Prick or Point will not do without the 
He:p of a Cypher or Cyphers prehxed before the figni- | 
ficant Figures of the Numerator, and therefore, when the 
Numeretor of a decimal Fraction conſiſteth not of ſo many 
Places as the Denominator hath Cyphers, fill up the void 
Places of the Numerator with prefixing Cyphers before the 
ſignificant Figures of the Numerator, and then ſign for a 
Decimal ; fo ſhall s be .o;, rds will be .o25,. and 
1097 3 will be .0072. Now by this we may eaſily diſco- 
ver the Denominator having the Numerator ; for always 
the Denominator of any decimal Fraction confiſts of ſo 
many Cyphers, as the Numerator hath Places, with an 
ST prefix d before the Cypher, wiz. under the Point or 

rick, 


26, A decimal Number or FraQtion is expreſſed by 


decreaſing. Here, inſtead of natural and common Frastione, 
as 3 of a Thing, we order the Thing or Integer into Prims, 
Seconds, Thirds, Fourths, Fifths, Sc. that our Expretion 
may be conſonant to our former Order. 
27. In Decimal Arithmetick, we always imagine that all 
intire Units, Integers, and Things, are divided firſt into ten 
equal Parts, and theſe Parts ſo divided we call Primes ; and, 
Secondly, we divide alſo each of the former Primes, into o- 
ther ten equal Parts, and every one of theſe Diviſions we call 
Seconds; and, Thirdly, we divide each of the ſaid Se- 
conds into ten other equal Parts, and thoſe ſo divided we call 
Thirds; and ſo by decimating the former, and ſubdecimating 

theſe latter, we run on ad infinitum, 
| B 4 28, Let 


8 Notation Chap. 1. 


28. Let a Pound Fe, 114g) T roy-rcfy be, Awvotdupoife- 
eveigot, | iquidemu fare, Dry-meaſure, Long-meaſure, Time, 
Dozen, or any Other Tirmg or integer be given to be de- 
cimai!y divided; in bi Notion premited, we ought to | 
let the firit Diviſion be | ries, the next Divifion, Seconds, 
the next I huds, Sc. 8o one Pcuud Sterling being 20 
Shillings, when Giv.ced into ten equal Parts, the Value of 
each Fart will be 2 Sivlings; therefore one Prime of a 
Found Sterling will flaud thus, (.:) which is in Value 2 
dh hiings; 3 Erimes will and thus, (. 3) and that is in 
Value 6 Skulivgs. Again, a Prime or . i being divided into 
ten eval Parts, cach of tnoſe Faris will be one Second, and 


. 1 13 , * 41 , g 1 
pre. ed, of 1; and its \ alu Vis! bc JOUNG 28. 1 21 
a i a 7 N. 4 ? * ' er * c ' F, 1 0 - was as 
8 0 AT. d 1 1 2 4.1 141 L * ” Ad 10 Wil Ne 5 BY ly One 
"gg 1 * 4 1 9 ' . 
Dim r VC Seconds. Aud U. or YE din 10 tu into ten 
ther cal Parts, eack of thoſe. Parts ſo divided Will b 
Vent ( 6 2 ITN Ceili 1 Oie arts 00 G:VIQTCU Wiil © 
II ai Damn ah —— and its Value will be 
A „ 14 4 9 141 41 ti. 01 11102. XS Il, 41 In ale WII 2 
* £ 
{und to be. g of 


| a 1a ng. or, 2% of a Faitiiug, aud 
Cc Thirds wil be 2d. and . 64 oft a Farthmg, or 188 
of a Farthing. Ce. So that . 375 will be found to repre- 
cht 7g. 04, ior che titce Primes are © Shillings, and the 7 


w 7A 


re 1 Penny, 4% Ot a Penny, both which added together 
ake 7s. 6 d. 

29. If you put any Bulk or Body, repreſenting an Inte- 
„e, if it be decimally divided, then the Parts in the firſt 
Decimation are Primes, the next seconds, and tue next 
Becimation is Thirds, the next Fourths, Sc. As let 
there be given a Bullet of Lead, or ſuch like, whoſe 
Weight let it be 80 J. Troy, this is called an Unit, Integer, 
or Thing; then will the like Weight and Matter make 10 
®thers, the which together will be cqual to 50 J. and will 
weigh each of them 51. apiece; ta e of the ſame Mat- 
ter, and equal to 5 I. make 10 more, then each of thoſe 
weigh 6 Ounces apiece; allo, if again, you take © Ounces 
and thereof make 10 cther imall Cullets, each of them 
will weigh 12 Penny-weights Troy; and thus have you 
made Primes, Seconds, and 'I hirds, in Reſpect of the In- 
teger, containing 5 o/. Troy Weight; fo that 5 Primes are 
equal to the halt Maſs, and 2 Primes, and 5 Seconds, are a 
Quarter of the Maſs, and theretore one of the firit Dine 
2 0 
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2 of tae ſecond Diviſion, and 5 of the third Diviſion, wilt 
be equal in Weight to halt a Quarter of the Ma's, and 
contains 62. 2 Ou nces. 

30. When a decimal Fraction follower a whole Num- 
ber, you are to ſeparate or part the Decimal from the 
whole Number by a Point or Prick; ſo if 75 followed the 
whole Number 32, ſet them thus, 32.75. You Hall find 
that eiverie Authors have divers Ways in expreſling mixt 
Numbers, as as, 2205, or 321 128 or 32455. but you 
will Fund that 32.75, thus placed and expreſted, are tae ſitteſt 
for Calcu ation. 

31. FE mixt Number hath two Parts, the whole and the 
bro en; the who'e i that which is compoſed of In egers, 
and the broken is a Fraction annexed e So the 
mixt Numbe r, 35 1 being given, we ſay, that 36 is the 
whole Number, which is compoſed of Int egers 3 and the 
is the broken Number arnexed; which ſheweth that 


1 7 
one of the former Integers (of that 36) being divided into 
12 Parts, +7 doth express 3 of thoſe 12 Parts more, be- 


longing to che ſaid 36 Inte gers. 

52 "De ative Numbers are of one, or of many; 
ard thoſe are of diverſe Sorts and Kinds: VIS. ingular 
called mt, as one; and Plural a Multitude, as 2, 3, 4» 53 


Single, of one Kind only called Digits, as 15 2, 3, 4 4, 6, 
7, 8. 9; and Com pound of many, 10, 11, 12, Sc. 102 
397, C. 


Proportionable, as ingle, Multiple, Double, Triple, Qua- 
druple, Sc. Penominate, as Pounds, Shillings, Pence; 
Undenominate, as I, 2, 3, Ee. perfect, as 6, 28, 496, 
8128, 135816, 209613, Sc. Whole Parts are equal 10 
the Nun bers 3 imperiec!, 5 al, and more than tbe 
Sum, as 12, to 1, 2, 3, 4, 6. Nambers commeaſi:rable, 
as 9, 12, becauſe 3 meaſures them both; but 10 and 17 are 
incommenſurabhle, becauſe no one common None or 
Mentee can meajure them: 1 incal in Form: of a ime, as 


5 
— 
993 1 IR mY 


or: 8 r, ina Number Cu bical- Gr ſolid, in Ho of a 
Cube. Thoſe two latter are otherwiſe called Figarative 
Numbers: There are alſo other Numbers called Taba 

B 5 lar, 


8 Notetion Chap. r 
28. Let a Pound Sterling, Troy-weir ht, Awoidupoiſe- 


eweight, . | iquid-mun ſure, Dr y-meaſure, Lomng-meaſure, Time, 
Degen, or any other Thing or Integer be, given to be de- 
cimally divided; in this Notion premiſed, we ought to 
Jet the firſt Diviſion be | riracs, the next Divigon, Seconds, 
the next Thirds, Sc. So one Pound Sterling being 20 
Shillings, when divided into ten equal Parts, the Value of 
each Fart will be 2 Snillings; therefore one Prime of a 
Found Sterling will Rand thus, (.) which is in Value 2 
ShJ:ings 3 Urimes will ſtand thus, {.3) and that is in 
Value 6 Skulivgs. Again, a Prime or .1 being divided into 
ten equal Parts, cach of thoſe Parts will be one Second, and 
is thus expreſied, (.c1) and its V alue will be found 24. Far- 
thing, ard 19 of a Farthing ; and fo will . cg fignify one 
Shilling or tre Seconcs. And if. oi be divided into ten 
other equal Parts, cach of thofe Parts ſo divided will be 
Thirds, and vill Cand thus, oo, and its Value will be 
ſound to be 90 of a Farithing, or 425 of a Farthing, and 
cc Thirds wil be 2d. and .64 of a Farthmg, or 183 
of a Farthing. Cc. So that . 375 will be found to repre- 
{ent 7.5. 64. tor the three Primes are 6 Shillings, and the 7 
Scconds are 15. 44. and 55 of a Penny, aud the 5 Thirds 
are 1 Penny, 18 of a Penny, both which added together 

make 7s. 6 d. | . | 
29. If you put any Bulk or Body, repreſenting an Inte- 
rer, if it be decimally divided, then the Farts in the firſt 
Decimation are Primes, the next Seconds, and the next 
Decimation is Thirds, the next Fourths, Se. As let 
there be given a Bullet of Lead, or ſuch like, whoſe 
Weight let it be 50/.. Troy, this is called an Unit, Integer, 
or Thing; then will the like Weight and Matter make 10. 
4 ®thers, the which together will be equal to 50 J. and will 
weigh each of them 5/. apiece; ta e of the ſame Mat- 
ter, and equal to 5 I. make 10 more, then each of thoſe 
weigh 6 Ounces apiece ; alſo, if again, you take 6 Ounces 
and thereof make 10 other ſmall Zullets, each of them 
will weigh 12 Penny-weights Troy; and thus have you 
made Primes, Seconds, and Thirds, in Reſpe& of the In- 
teger, containing 5 0/. Troy Weight; ſo that 5 Primes are 
equal to the halt Maſs, and 2 Primes, and 5 Seconds, area 
Quarter of the Maſs, and therefore one of the firſt Ds 
2 0 
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2 of the ſecond Diviſion, and 5 of the third Diviſion, wilt 
be equal in Weight to half a Quarter of the Mals, aud 
de- contains 61. 3 Ounces. 

to 30. When a decimal Fraction followeth a whole Num- 
25, ber, you are to ſeparate or part the Decimal from the 
whole Number by a Point or Prick; ſo if 75 followed the 
whole Number 32, ſet them thus, 32,75. You ſhall find 
that diverſe Authors have divers Ways in expreſſing mixt 


Numbers, as thus, 320 5, or 32] 128 or 32175, but 3 2 
will find that 32.75, thus placed and expreſſed, are the fitteſt 
for Calculation. 

31. A mixt Number hath two Parts, the whole and the 
broken; the whole is that which is compoſed of In: egers, 
and the broken 15 a Fraction annexed thereunto. So the 
mixt Number, 35 +5 being given, we ſay, that 36 is the 
whole Number, which is compoſed of Integers; ard the 
is the broken Number annexed; which ſheweth that 
one of the for mer Integers (of that 36) being divided into 
12 Parts, ;* doth expreſs 8 of thoſe 12 Parts more, be- 4 
longing to the ſaid 36 Integers. 

32. Dcnominative Numbers are of one, or of many; 
and thoſe are of diverſe Sorts and Kinds, wiz. Singular 
called Urvr, as one; and Plural a Multitude, as 2, 3, M. 89 
1 of one Kind only called Digits, as 1, 2, 3, 4 8, 6, 

7, 8 2 and Compound of many, 10, 11, 12, Sc. 102, veg 
67, ; | 
: Ne as Single, Multiple, Double, Triple, Qua- 
druple, Sc. Denominate, as Pounds, Shillings, Pence; 
Undenominate, as 1, 2, 3, Sc. Perfect, as 6, 28, 495, 
8128, 30816, 2096178, Cc. whoſe Parts are equal to 
che Numbers; imperfect, uncqual, and more than the 
Sum, as 12, to 1, 2, 3, 4, 6. Numbers commeanſurable, +. 
as 9, 12, becauſe 3 wicuſures them both; but 16 and 17 are 1 3 


es incommenſurable, becauſe no one common Number or 
m Meaſure can meaſure them; Lineal in Form of a W as 
Mu NT. e ee in Form of a Superficies or Plane, as u 
* or: „Ee. and Number cubical or ſolid, in Form of 2: 
re | 
a Cube. Thoſe two latter are otherwiſe allied? Figorativi(./ 4 
n, Numbers: There are alſo other Numbers called Tabus, 1 1 
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lar, as Sines, Tangents, Secants, &c. Others that be cal- 
led Logarithmetick, or borrow” d Numbers, fitted to Pro- 


portion for Eaſe, and ſpeedy Calculation of all manner of 
Queſtions. 


r. I; 
Of the N. atural Diviſion of Integers, and the ſe- 


veral Denominations of the Parts. 


2 D, that we may advance methodically herein, we 
will begin with the main Pillars on which Arithme- 
oo” is e, Viz. tke ſeveral Species of that Art: But 


AGF "LDH Weights, &C. 
25 2. The leaſt Denomination or Fraction of Money uſed 
in England is a Farthing, from which is produced the ot 
* Table, called the Table of Coin, Sc. 
And therefore, 


1 Farth, 1 Farthing J. . d. qri, 

4 Farth.{ 2 J 1 Penny 1i—20—12—4 

12 Pence (g) 1 Shilling — 
20 Shil. 1 Pound ( 1—20— 240-960 
3 1—12—48 


] —_ 

The firſt of theſe Tables, wiz. that on the Left "RY 19 
Plain and eaſy to be underſtood, and therefore wants no Di- 
rection. In the ſecond Table above the Line, you have 1 /. 
20s. 12 d. 4 qrs. whereby is meant, that a Pound is equal 
to 20 Shillings, and 1 Shilling is equal to 12 Pence, and 
1 Penny equal to 4 Farthings; under the Line is 1 J. 20 5. 
240 d. 960 grs. which ſignifies x /. to contain 20 Shillings, 
or 240 Pence, or 969 Farthings ; in the ſecond Line below _ 
that is 1 c. 12 d. 48 grs. the firſt ſtanding under the Deno- 
mination of Shillings, whereby it is to be noted, that 1 Shil- 
ling is equal to 12 Pence, or 48 Farthings ; and likewiſe that 
below that, one Penny is equal in Value to four Farthings ; 
underſtand the like .Reaſon in the following Tables of 
Weight, Meaſure, Time, Motion, and Dozens. of | 


Sv , , , BOT. wort. aunt T.; 
- T : I 
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Of Troy Weight. | 
3. The leaſt Fraftion or Denomination of Weight, uſed 
in England, is a Grain of Wheat gathered out of the Middle 
of the Ear, and well dried; from whence are produced theſe 
following Tables of Weight, called Troy Weight. 
32 Grains of Wheat 5 Artificial Grains, 
24 Artificial Grains () i Penny-weight, , 
20 Penny-weights 8 ) 1 Ounce. 
12 Ounces (i Pound Troy-weight-- 
And therefore, 
J. oun. p. . grains. 


1—12 20 —24 
1—12 240o— 5760 ; 
1 — 20——- 4.80 ' 


| I 24 | 
Troy Weight ſerveth to weigh Bread, Gold, Silver, and 
Electuaries; it alſo regulateth and preſcribeth a Form how : 
to keep the Money of England at a certain Standard. 


Of Apothecary's Weight. | 
4. The Apothecaries have their Weights deduced: from 
Troy-weight, a Pound Troy being the greateſt Integer, a Ta- 
ble of whoſe Diviſion and Subdiviſion followeth, wiz. | 
And therefore, | 


J. oun. drams. ſcrup. gr. 


5. Thus much concerning Troy Weight, and its deriva- 
tive Weights ; beſides which, there is another Kind of 
Weight uſed in England, known by the Name of Awerdu- - 
poiſe Weight, (i Pound of which is equal to 14 Ounces 12 
Penny-weights Troy Weight) and it ſerveth to weigh all 
Kinds of Grocery-wares ; and alſo Butter, Cheeſe, Fleſh; , 


is as followeth ; - 


— 


1 Pound Y F 12 Ounces J1—12—8— 3 —20 
1 Ounce | 2 } 8 Drams [| 1—-1 2—g6—288—5760 : 
i Dram (E] 3 Scruples 1.0. rn 
= 4—4 | 
1 Scruple 20 Grains 1—3.—60 


* 
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Wax, Tallow, Roſin, Pitch, Lead, Oc, the Table of which I 


22 Of Money, Weights, Chap. 2. 
2 A Table of Avoidupoiſe- weight, - 
4 Quarters of a Dram) Dram 
16 Drams 1 Ounce 
16 Ounces . Pound 
28 Pounds Quarter of a Hundred 
4 Quarters [ Hun. Wt, or 112. 
1 Hundred 1 Tun 
And therefore, 
Tun C. gr. oun. dran. gr.. 
l 20 16 16 :.* 
„%%% AA 2 Wn. 
1 20 8 2340 435040 573440 2293760 
1 4 112 1792 20072 114688 
I 28 448 7168 28672 
4 16 256 1024 
I 10 "> 


Wool is Leiche with this Weight, but only 1 Diviſe 
ons are not the ſame. | 

7 Pounds fr love 

2 Cloves N 1 Stone 


2 Stones 1 Todd 
6 Todd 1 Stone Wey 
. | Sack 
22 Sacks Li Laſt. 
| | And therefore, 1 
laſt ſack wwey todd flone cloves. 
I 12 2 61 2 2 
e 
3. 1 24.. 150 312 624 
I 2:44 26 
I 62 
7 


Pr CEC 


| 7 

Note, That in ſome Countries the Wey i is 256 5. Azvdir- 
#foi/e, as in the Suffoik Wey; but in . chere are 2 236 46. 
in a Wey. 


* * S , 
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Chap. 2. and Meaſures, | We 

6. The leaſt denominative Part of Liquid Meaſure is @ 
Pint, which was formerly taken from 7roy-Weight (i Pound 
of Wheat, Troy-Weighty making a Point of Liquid Meaſure) 
but ſince, by a late Act of Parliament, to prevent Fraud in 


the Exciſe, the Pint Beer Meaſure is to contain 3 54 ſolid 
Inches, and the Pint Wine 285 the like Inches, &c. 


A Table of Liquid Meaſure. 
351 Cubical Inches ] + i Pint Beer Meaſure 


284 Cubical Inches II Pint Wine Meaſure 
2 Pints , | | 1 Quart 
2 Quarts | 1 Poitle 
2 Pottles 1 Gallon | 3 
8 Gallons 1 Firkin of Ale, or Saß 
g Gallons 12 1 OO 22 | -A 

i Firkin of Salmon or 

10 Gallons and half 8 EY Eels A 
2 Firkins 1 Kilderkin 
2 Kilderkins 1 Barrel 

42 Gallons | 1 Terce of Wine 

63 Gallons 1 Hogſhes 
2 Hogſheads 1 Pipe or Butt 1 
2 Pipes or Butts JL Tun of Wine 


And therefore, ” 
Tus pipes | hhds. gall. pints 
I 2-442 53 a 


77 Is 


- "A 


Mm 


* — 


1 2 4 252 - 2016 
: 1 ˙˖ 
1 
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7. The leaſt denominative Part of Dry-Meaſure is alſo a 
Pint, and this is likewife taken from Troy Weight. - = 
ER A Table of Dry Meaſure, | 
1 Pound Troy | 1 Pant 
2 Pints bY 0” 
2 Quarts == 
2 Pottles 


14 


Of Money, Weights, Chap. 2. 
2. Gallons Þ ; - | f 
4 Pecks | . Buſhel. th 
2 Buſhels v | 1 Coomb, 21 
2 Coombs $4 4 1 Quarter, 
4 Quarters | = | 1 Chaldron. 2 
5 Quarters -. "3: ey. 
3 Weys , 
And therefore, 
laſt. wwey. rs. coom. buſh. pecks. gall, pint. 
Goon: Hs e eee e --8 
1 =—=2—10—20—80—320—94@—5120 
1] —— ;—10—40—160—320—2560 e 
—2— 8—32—65—5 12 0 
& 1 — 1 6—z3 2256 2 
1.1. ron © | 
1—2—1 J 
| I 8 | 
8. The leaſt denominative Part of Long-meaſure is a Bar- | 


ley-corn well dried, and taken out of the Middle of the Ear, 
e Table of Parts followeth : 
(1 Inch. 


2 Barley-corns 


2 Inches 1 Foot. 
3 Feet 1 Vard. 
<8 Feet hes, or a v ; 


6 Feet 


z Yardsanda Hal | | 
40 Poles or Perches* 


8 Furlongs 


1 Fathom. 
1 Pole, Perch, or Rod, 
1 Furlong. 
3 (Ur £ng/þ Mile. 


And therefore, 


ä mile. furl. poles. zards. 


feet. inches. Bar. corn. 


18 —: TY — 


1=—8—320—1760——3280—63360—190080 
] ———_ .——220-——000—790023760 
| —5— 66 —198 590 
2 OR 
3 
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Chap. 2. and Meaſures. 15 
And note, that the Yard, as alſg the Ell, is uſually divided 

into Quarters, and each Quarter into 4 Nails. | 
Note alſ 'That a Geometrical Pace is 5 Feet, and there 


are 1056 ſuch Paces in an Engl Mile. 
9. The Parts of the ſuperficial Meaſure of Land are ſuch 
as are mentioned in the following Table, wiz. 


A Table of Land Meaſure. 


an Acre. 
1 Acre. 


Perches 


4 Roods 


By the foregoing Table of Land Meaſure, you are inform- 
ed what a Pole or Perch is; and by this, that 40 {ſquare Per- 
ches is a Rood. Now a ſquare Perch is a Superficies very 
aptly reſembled by a ſquare Trencher, every Side thereof 
being a Perch of 5 Vards and a Half in Length, 40 of them 
is a Rood, and 4 Roods an Acre. So that a Superficies, that 
is 40 Perches long, and 4 broad, is an Acre of Land, the 
Acre containing in all 160 ſquare Perches. | | 

10. The leaſt denominative Part of Time is one Minute, 


& 


= 


10 Square Poles or 2 j Rood, or Quarter of 


this 
Table of Time, 

1 Minute 1 Minute. g 
60 Minutes t Hour. | 
24 Hours YL J1 Day natural, 
7 Days Z i Week. 
4 Weeks. | ; 1 Month, 

13 Months, 1 Day, 6 Hours 1 Year. 


contain, are as follows. vix. 


Days. | Days. | Days, and 6 Hours; but the 6 Hours 
Jan. 31 July 31] are not reckoned, but only every 
Febr. 28 | Aug. 31 | fourth Year, and then there is a Dax, 
Mar. 31 | Sept. 30 added to the latter End of Febr. and 
April zo | Oct. 31 | then it contains 29 Days; and that 
May 31 | New, 3o | Year is called Leap-Year, and contain« _ 


June 30 | Dec. 31 


eth 366 Days. 


the greateſt Integer being a Year, from whence is produce? 


* 
WE. 
' Y 


o # 1 
4 
1 


But the Year is uſually divided into twelve unequal Calen- 4 
dar Months, whoſe Names, and the Number of Days they 


So that the Year containeth 365 1 


* T5 
_— 
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* " 
* 
* 4 . 


16 Of the Species, &c. 


And here note, That, as the Hour isdivided into 60 Mi- 
nutes, ſo each Minute is ſub divided into 60 Seconds, and 
op Second into 60 Thirds, and each Third into C0 Fourths, 
e. | 
The Tropical Year, by the exacteſt Obſervation of the 
moſt accurate Aſtronomers, is found to be 305 Days, 5 
Hours, 49 Minutes, 4 Seconds, and 21 Thirds. - 


| HA. HI. | 
Of the Species or Kinds of Arithmetick. 


Here are ſeveral Species of this Art; and which may 

be termed either Natural, Artificial, Analytical, Al- 
gebraical, Lineal. or Inſtrumental: But what we are now 
to treat upon, relates to the ſingle Parts of Natural Arithme- 
tick, ſo far as concerns Numeration ; of which there are al- 
ſo four Kinds, viz. Addition, Subtraction, Multiplication, © 
and Diviſion. 


mY CHAP. IV. 
1 Addition of whole Numbers. 
*. a | 


A Dalitien is the Reduction of two or more Numbers 
of like Kind, together into one Sum or Total; 
Or, it is that by which diverſe Numbers are added toge- 
ther, to the End that the Sum or Total Value of them all 
may be diſcovered. 
The firſt Number in every Addition is called the Addiblt 
Number or Numbers added; and the Number, invented by 


the Aadition, is called the Aggregate, or Sum, containing 


E the Value of he Addition. 
The Collation of the Numbers is the right placing the 
Numbers given reſpectively to each Denomination, - and the - 
Operation 1s the Artificial Adding of the Numbers given to- 
gether, in order to the finding out of the Aggregate or dum. 
2. In Addition place the Numbers given reſpectivelß 
the one above the other, in ſuch fort, that the like De- 
gree, Place, or Denomination, may ſtand in the ſame + 
b . viz. Units under Units, Tens under Tens, Hundred 
under Hundreds, Cc. Pounds under Pounds, Shillings 


unger 


— — 1 


* V+ 7 S ® 


i 0 


= * 1 
CY 7 
* 


under Shillings, Pence under Pence, Cc. Yards under 
Yards, Feet under Feet. Ec. 1.79%} 38% ? 
3. Having (thus placed the Numbers given (as before) 
and drawn a Line under them, add them together, begin- 
ning with the leſſer Denomination, wiz. at the right Hand; 
and 1o on, ſubſcribing the Sum under the Line reſpectively; 
As for Example, £18 

Let there be given 3352, 213, and 133, to be added 
together: I ſet the Units in each particular Number under 
each other, and ſo likewiſe the Tens under the Tens, Sc. 
ard d:aw a Line under them, as in the Margin; 


then I begin at the Place of Units, and add them 3352 


together upwards, ſaying 3 and 3 are 6, and 2 213 
maie 8, which I ſet under the Line, and under 133 
the ſame Figures added together; then I proceed - 
to the next Place, being the Place of Tens, and 598. 


add them in the ſame Manner as I did in tige 
Place of Units, ſaying 3 and 1 are 4, and 5 are , Which 
I] lkewiſe ſet under che Line reſpettively ; then I go to 
the Place of Hundreds, and add them up as I did the other, 


ſaying, 4 and 2 are 3, and 3 are 6, which is alfo ſet un- 


der the Line; and laſtly, I go to the Place of 1 houſands, 
and, becauſe there is no other Figure to add to the 3, I ſet it 
under the Line in its reſpective Place, and ſo the Work is 
_—_— ; and 1 find the Sum of the 3 given Numbers to 
698; -- +. * 

k ut if the Sum of the Figures of any Series exceed- 
eth Ten, or any Number of Tens, ſubſcribe underthe fame 
the Exceſs above the Tens, and for every Jen carry one; 


to be added to the next Series towards the left Hand tem 
to go on till you have finiſhed your Addition; always res 


membring, that, how great ſoever the Sum of the Figures 
of the laſt Series is, it muſt all be ſet down under the 
Line reſpectively. So 2678 being given to be added to 
2357, I ſet them down as is before directed, and as you 
ſee in the Margin, with a Line drawn under them, 71 
then I begin and add them together, ſaying 7 and 3678 
8 are 15, Which is 5 above 10, wherefore Iſet ̃ 24357: 


under the Line, and carry 1 for the Ten to be ad. 
qed. to the next Series, ſaying, 1 that I carried and 6033 


<» 

4 14 

» . i > 

. 
4 _ 

WE - 

i 
** x 
w . 


5 is 6, and are 13, wherefore I ſet down 3, 


- 
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K-38 1 Addition of Ch + 
and carry 1 (for the Ten) to'the next Series; then I ſay, 1 
that I carried, and 3 are 4, and 6 are 10; now, becauſe it 
comes to juſt 10, and no more, I ſet o under the Line, and 
carry 1 from the 10 to the next, and ſay, 1 that ] carried, 
and 2 are 3, and 3 are 6, which I ſet down in its reſpective 


Place; thus the Addition is found to be 6035. Several Ex- 
amples of this Kind follow. | 


354867 
Numbers to ] 573846 


be added) 785946 


1347205 

Sum 2061864 
| 748647 I. 45346 
Numbers to 455834 | Numbers to 3575 
be added) 76483 | be added 8437 
N 048400 933 
e 2 
zum 1939364. — 
Sum 92866 


$8. If the Numbers given to be added are contained un. 
der divers Denominations, as of Pounds, Shillings, Pence, 
and Farthings ; or of Tuns, Hundreds, Quarters, Pounds, 
&c. Then, in this Caſe, having diſpoſed of the Numbers of 
each Denomination under others of the like Kind ; begin- 
ning at the leaſt Denomination, (minding how many of one 
Denomination do make an Integer in the next) and having 
added them up, for every Integer of the next greater De- 
nomination that you find therein contained, bear an Unit 
in Mind, to be added to the ſaid next greater Denomination, 
expreſſing the Exceſs reſpectively under the Line; pro- 
ceed in this Manner until your Addition be finiſned; the 
following Example will make the Rule plain to the 
Learner. Thus theſe following Sums being given to be 
added, vix. 130 J. 135. 4d. 2 qrs. and 791. o . 
10 d. 3 gr. and 33 J. 18s. 9 d. i gr. alſo 157. og's. 
0 d. ogrs. The Number being diſpoſed according to Or- 
der, will ſtand as in the Margin of the next Page: Then 
begin at the Denomination of Farthings, and add them 


up, 


* 


25 
- 
8 3 3 
” 
* 
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up, ſaying, 1 and 3 are 4, and'2 make 6. 3 
Now I conſider, that 6 Farthings are 1. . 


4. gr.. 
i Penny 2 Farthings; whereof I ſet 136—13—04—2 
down the 2 Farthings in its Place under 7907-10-32 
the Line, and keep it in Mind, to be 33— 18-099 —- 1 
added to the next Denomination of 15—09—o05—e : 


Pence; then I go on, ſaying, 1 that 1 — 
carried, and 5 are 6, and q are 15, and 265-09 —05— 
10 are 25, and 4 are 29; now - HP 
conſider, that 29 Pence are 2 Shillings and 


2 in Mind, fo- the 2 Shillings to be added to the Shillings. 


Then I go on, ſaying, 2 that I carried, and q are 11, and a 


18 are 29, and 7 are 36, and 13 are 49; then I conſider, 
that 49 Shillings are 2 Pounds and 9 Shillings, wherefore I 
ſet the 9 Shillings under the Line, and carry the 2 for the 
2 Pounds to the next and laſt Denomination of Pounds ; 
and proceed, ſaying, 2 that I carried, and 5 make 7, and 3 


are 10, and q are 19, and 6 are 25; then I ſet down Se : | 


carry 2 for the 2 lens; and proceed, ſaying, 2 that 
carry, and 1 are 3, and 3 are 6, and 7 are 13, and 3 make 
16, and I ſet down 6, and carry 1 for the to, and go on, 
ſaying, 1 that I carried, and 1 are 2, which I ſet in its 
Place under the Line, and the Work is finiſhed : And thus [ 


find the Sum of the aforeſaid Numbers to be 265 l. 9 
5 4. 2 grs. Here is another Example in the Operation, of 


which the Learner muſt have an Eye to the Table of Troy= 
Weight. The Numbers given are 38 J. 7 oz. 13 p. Ws 


3 3 


Pence, there- 
fore I ſet down 5 Pence in Order under the Line, and keep 


— 


18 gr. and 50 J. 10 o. 10 p. w. 12 gr. and 42 J. o8 on, 1 


O 5 5 W. IO gr. 
place them as you ſee, and proceed to the Operation, 


ay ing, 16 and 12 are 28, and 18 are 46 ; now, becauſe 


24 Grains make 1 Penny-weight, 46 


Grains are 1 Penny-weight, and 22 J. oz. p. au. gr. 


Grains, therefore I ſet down 22, and 438—07—13z—18 
carry one for the Penny-weight, and O—10—10-—12 
5 make 6, and 10 are 16, and 13 42 —08—05—16 
are 29, Which is one Ounce and w—————— 7 
9 Penny-weights ; I ſet down 9 in 132—02—cg—22 4 


its Place under the Line, and car- ; 
Ty i to the Ounces, ſaying, 1 that I carry, and 8 


- - Y 4 

«... = 

g 3 1 
* 4 


And, in order to the Addition thereof, 1 3 


20 


Addition 
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are 9; and 10 are 19, and 7 are 26, and, becauſe 26 Ounces 
make 2 Pounds 2 Ounces, I ſet down 2 for the Ounces, and 
carry 2 to the Pounds; going on, 2 that ] carry and 2 are 4, 
and 8 make 12, that is 2 and go 1; then 1 I carry and 4 
are 5, and ; are 1o, and 3 are 13, which I ſet down as in 


the Margin, and the Work is finiſhed, and I find the Sum of 


the ſaid Numbers to amount to 32 /6b. 2 oz. g p. au. 22 gr. 
The Way of proving theſe, or any Sum in this Rule, id 
ſhewed immediately after the enſuing Example. 


Addition of Englifþ Money. 


F 
436—03—05—1 
184—9—10—3 
784—17—04—2 
584—12—10—2 


1 


— — — ¶ — 


. 
48—15—11—1 
76—10—07—3 
18 00 —05—3 


24—19—09—2 
168—o6—10=-r_ 
— — 


5 addition of Trey-Weight. 


Ib. on p. w gr. 
I g—7—-13—12 
I 8-—06—c<4—20 | 
1119 —16—18 
(9-04 - 10—22 
19 —11—18—-04 
22-—00—00—05 


— : . _ —-- — 


97—05—04—09 


| 


; 


Ib. ox. P. ab. gy. 
145-09—12—18 
723——08 — 14—10 
38997 —_—_ 
83——10-—16—20 
130—CO—10—12 
hin has? "Tot 


I 550—08—16---01 


Addition of Apothecaries Weigbt. 


Ih. ex. dr. ſc. gr. 


o 24 
2 10 
4 16 
oO 11 
1 09 
1 ©a 


ö 


| 


| 


3 


Ib, oz dvr. ſe. gr. 


18 
97. 


Go 3 4 O 10 
. 
4 OF: 2:1." BY 
ir 
160 7 1 2 
e 


8 


358 07 


— 
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* Addition of Avoirdupoiſe 77 eight. 

d Tun. 4 7 [ Sund. ar. 

4 7-28 30— 02 | 

+4 48—07—3—22 | 22 ————_ JO — 13 4 

L 1 
c 60—11—1—17 I 1 —— 07 -——O4. 5 

a 21—07—0—25 | 15—04— 10 | 75 | 

G5 22—05—0—21 | 20 —— 10 — 0g \ $f 

216—05—0—26 | 105——02—co 


Addition of Liquid Meaſure. 


Tun. pipes. hbd. gal. Tun. hhbd. gal. pts; 
45 I—I | 30 3 —40— | 
15 ——0— 1-17 12 —0—28— 

35 — 0 —0 4272 nn OO 
21—1—1—18 , 12 
1333 hte | 166—1—26—2 


Addition of Dry Meaſure, 


Chal. grs. bus. pec. 


grs. buſh. pec. gal. 


1 i 
13—— 4 —0 | 52 182 
F | | 0 
1—1— 01 30 — 0 — Z—O 
157 — 3—-0—3 152 — ma. 
Addition of Long Meaſure. 
Tis, grs. Nails. Eil. grs. Nails., 
33 net 2 | 555 
115. 1. — + SS. 7 
7 5 — 0 — 1 50 0 
30o—1 —2 1 74 2 
20.—.— 1 260 1 


Addition of Land Meaſure. 


1 * " 3 

N n Uns 2 K : 
F . , 
N * 
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Acre. Rood. Perch, Acre. Rood. Perch, 
12—3—18 | 86 — 1 ——36 
0 r 
30 —2— 19 732—2— 28 
48—3— 30 CO —— 1 ——07 
28—1—38 | O04 —— 2 —— 08 

50—3 — 26 | 14—0— 14 

— , OD BNET ce ae Nm 


The Proof of Addition. 


6. Addition is proved after this Manner: When you 
have found out the Sum of the Number given, then ſe- 
parate the uppermoſt Line from the reſt, with a Stroke 
or Daſh of the Pen, and then add them all up again, as you 
did before, leaving out the uppermoſt Line ; and, having 
ſo done, add the new invented Sum to the upper Line 
you ſeparated, and if the Sum of thoſe two Lines be equal 
to the Sum firſt found out, then the Work is performed 
true, otherwiſe not. As for Example: Let us prove the 
firſt Example of Addition of Money, whoſe Sum we find 
to be 265 J. 9s. 5 d. 2 gr.. and which we prove thus: 


Having ſeparated the uppermoſt Num- 
ber from the reſt by a Line, as you J. 
| Tee in the Margin, then I add the 136 


J. 


13 


A. ors, 
04 2 


ſame together again, leaving out the = 
ſaid uppermoſt Line, and the Sum 79 


thereof 1 ſet under the firſk Sum or 33 


true Sum; which doth amount to 15 


07 
18 


09 


10 3 
O09 1 


os o 


128 J. 165. 10 d. o rs. then again I 


add the new Sum to the uppermoſt 265 og og 2 


Line that before was ſeparate from 
the reſt, and the Sum of thoſe two is 128 


16 


— 


10 0 


265 J. og s. og d. 2 qrs. the ſame with 


the firſt Sum, and therefore I con- 265 09 o 2 


| Clude that the Operation was rightly 
performed. 


7. The main End of Addition, in Queſtions reſolvable 


Oe. 


* 


2 


thangby, is tg know the Sum of ſeveral Debts, Parcels, In- 
. Queſtions may be theſe that follow. 


Quell. 
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Oueſt. 1. There was an old Man whoſe Age was required, 
which he replied, I have 7 Sons, having two Years be- 
een the Birth of each other, and in the 44th Year of my 
e my eldeſt Son was born, which is now the Age of the 
unge. I demand, What was the old Man's Age? 
Now, to reſolve this Queſtion, firſt ſet down the Fa- 
er's Age at the Birth of his firſt Child, which was 44 
men the Difference between the Oldeſt and the 12 
Porngeſt, which is 12 Years, and then the Age of the 44 
Wungeſt, which is 44 ; and then add them all toge-— 
Er, and their Sum is 100, the complete Age of their 100 
ther. | | 
2eft. 2. A Man lent his Friend, at ſeveral Times, theſe 
Feral Sums, wiz. at one Time 63 J. at another Time 50 J. 

another Time 48 J. at another Time 156 /, Now I de- 
> to know how much was lent him in all? 


: et the Sums lent one under another, as you ſee in 63 
S Margin, and then add them together, and you will 50 
ie 8 a Rea} 5 

at their Sum to amount to 317 J. which is the Total 48 
0 all the ſeveral Sums lent, and ſo much is due to the 156 
de editor. | . — 


is - I 
weft. 3. There are two Numbers, the leaſt whe? & . 
and their Difference 14. 1 defire to know | 5... 
Wat is the greateſt Number, and alſo what 40 
Wt he Sum of them both? Firſt ſet down the. 1 4 bh 
Wt, viz. 40 and 14, the Difference, and add * 
"together, and their Sum is 54 for (the ęreateſt 54 
Wateſt Number; then I ſet 40 (the leaſt) un- leaſt 40 
54 (the greateſt) and add them together, — 
their Sum is 94, equal to the greateſt and Sum 94 


rs, 


Numbers. 


in- a -- | CHAP. 
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CHAP, V. 

if - Of Subtra#iion of whole Numbers. 

ll - 8 is taking of a leſſer Number out of a greater 

1 of a like Kind, whereby to find out a third Number, 
i being or declaring the Inequality, Exceſs, or Difference be- 

1 tween the Numbers given; or Subtractios is that by which 

1 one Number is taken out of another Number given, to the 

End that the Reſidue or Remainder may be known, which 

i Remainder is alio called the Reſt, Remainder, or Difference 
of the Numbers given. 

2. The Number out of which Szbtradtion is to be made 
muſt be greater, or at leaſt equal with the other Number 
pron 3 the higker Number is called the Major, and the 
ower, Minor; and, the Operation of Subtraction being fi- 
niſhed, the Ret or Remainder is called the D:ference of the 
Number given. 

3. In Subtra#icn, place the Numbers given reſpectively, 
the one under the other, in ſoch Sort as. like Degrees, 
Places, or Denominations may ttand in the fame Series, 

vin Units under Units, Tens under Tens. Pounds under 

Pounds, Sc. Feet under Feet, and Paris under Parts, &c, 
This being done, draw a Line underneath, as in dition. 

Having placed the Numbers given, as is before directed, 
and drawn a Line under them, tubiract the lower Number 
(which in this Cale mult always be leſs than the Uppermoft) 
out of the higher Number, and fubicribe the Difterence or 
Remai der reif ectively below the Line, and, when the 
Work is iniſhed, the Number betiow the Line will give you 
the Remainder. 

A for Example, Let 364521 be given to be ſubtracted WW 5 
from 795830, 1 ſet the leſter u der ine greater as in the 
Margin, and draw «a Line under nem; then 
beginning at the right Hand, 1 ſa,, 1 out of 6 7958364 
and there remains 5, u ich 1 fe in Order unde“ 364521 le 
the Line; then 1 proceed to the next, ſaying, 
2 from 3 rofts 1, which 1 note all. under the 41318 
Line, and thus 1 go on Gil 1 have finiſhed the * 


— 2 r . ¶ V . aac oo è Eons 
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Work ; and then I find the Remainder or Difference to be 
1315. 

in But if it ſo happen (as commonly it doth) that the 
Jowermoſt Number or Figure is greater than the upper- 
moſt, then in this Caſe add ten to the uppermoſt Number, 
and ſubtrat the ſaid lowermoſt Number from their Sum, 
and the Remainder place under the Line ; and, when you 
go to the next Figure below, pay an Unit, by adding it 
thereto for the ten you borrowed before, and ſubtract that 
from the higher Number of Figures, and thus go on till 
your Subtraction be finiſh'd. As for Example, Let 437503 
be given, from whence it is required to ſubtract 153827; 
I diſpoſe of the Numbers as is before directed, and as you 
ſee in the Margin; then I begin, ſaying, 7 from 31 can- 
not, but (adding 10 thereto) I ſay 7 from 13, and chere re- 
main 6, which I ſet down under « Line in Order; 

then I proceed to the next Figure ſaying, 1 that 


. 437503 
J borrowed and 2 is 3 from © I cannot, but 3 153827 
from io and there remain 7, which I likewiſe ſet — 
down as before; then 1 that I bo:rowed and 8is 9g 283675 


from 5 I cannot, but g from 15 and there remain 
6 ; then 1 I borrowed and 3 is 4 from 7, and there remain 3; 
then 5 from 3 I cannot, but 5 from 13 and there remaia 8; 
then 1 I borrowed and 1 are 2, from 4, and there reſt 2 ; and 
thus the Work is finiſned: After theſe Numbers are ſub- 
tracted one from another, the I Remainder, Ex- 
ceſs, or Difference, is found to be 283676. Examples for 
your farther Experience may be theſe that follow: 
From 3469916 From 361577 
Take 738642 Take 5864 
Reſt 27312 Ref: 35571 
6, If the Sum * Number to be ſubtratted 2 of ſeveral 
Denominations, place the leſſer Sum below the greater, and 
in the ſame Rank and Order, as i: ſbewed in Addition 
of the ſame Numbers; then begin at the right Hand, and 
take the lower Number out of the uppermoii, if it be 
leſſer; but, if it be bigger than the upper moſt, then bor- 
row an Unit from the * greater Denomination, and 
*. 1 turn 


26 Subtraction of Chap. 5. 


turn it into the Parts of the leſs Denomination, and add 
thoſe Parts to the Uppermoſt, noting the Remainder below 
the Line ; then proceed and pay one to the next Denomi- 
nation for that which you borrowed before, and proceed 
in this Order till the Work be finiſhed. An Example of 
this Rule followeth : Let 375/. 13s. 7d. 1 gr. be given, 
from whence let it be required to ſubtract 57/7. 165. oz d. 
2 qr. In order whereunto, I place the Numbers as you 
ſee in the Margin ; and thus I begin at the leaſt Denomi- 
nation, ſaying, 2 from 1 TI cannot, therefore I borrow 
one Penny from the next Denomina- | 
tion, and turn it into Farthings, which J. 5. d. gr. 
is 4, and adding 4 to 1, whis is 5, 375 13 O7 1 
I ſay, but 2 from 5, and there remain 57 16 03 2 
3, which I put under the Line; they ————— 
going on, I ſay, 1 that I borrowed and 317 17 03 3 
3 is 4 from 7, and there reſt 3; then | 
oing on, I ſay, 16 from 13 I cannor, but borrowing 1 
9.2} and turning it into 20 Shillings, I add to it 13, and 
that is (33) wherefore I ſay, 16 from 33 and there remains 
17, Which I ſet under the Line, andgo on; ſaying, 1 that 
I borrow'd and 7 is 8, from 5 I cannot, but 8 from 15, 
and there remain 7; and the 1 that I borrowed and 5 18 
6, from 7 there reſts 1, and o from 3 reſt 2, and the 
Work is done. And I find the Remainder or Difference to 
be 3177. 17s. 039. 3 gre. | 

Another Example of Troy-weight may be this: I 
would ſubtract 17 J. tox. 11 p. zw. 20 gr. from 241, 

9Z, OO p. w. 08 gr. I place the 
Laban according to the Rule, and J. og. p. ab. gr. 
begin, ſaying 20 from 8 1 cannot, 24 o oo 08 
but I borrow - 1 Penny weight, Which is 17 0 11 20 
24 Grains, a d add them to 8, and — 
there are 32, wherefore I ſay 20 from c6 06 08 12 
32 reſt 12; then 1 that 1 borrowed | 
and 11 is 12 from co I cannot, but 12 from 20 (borrows 
ing an Ounce, which is 20 Penny-weights, and there 2g. 
main 8; that 1 that I borrowed nd 1o is 11, from 5 
cannot, but 11 from 17, and there reſt 6 then x that bi. - 
borrowed, and 7 is 8, from 4 I cannot, but 8 Toy | 
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nd there reſt 6; then 1 that I borrowed and 1 is 2 from 
>, and there reſts nothing; ſo that I find the Remainder 
pr Difference to be 61. G. 8 p. ao. 12 gr. 
7. It many times happeneth that you have many Sums 
dr Numbers to be ſubtracted from one Number; as ſuppoſe 
Man fhould lend bis Friend a certain Sum of Money, 
nd his Friend hath paid him Part of his Debt at ſeveral 
Times, then, before you can conveniently know what is ſtill 
Poing, you are to add the ſeveral Numbers or Sums of 
Payment together, and ſubtract their Sum ſrom the whole 
ebt, and the Remainder is the Sum due to the Creditor ; 


"- Ws {uppole A lendeth to B 5647. 165, 10 4. and B hath 
J epaid him 767. 16s, 8 4. | 
- t one Time, 163 J. 18s. © 8 
= d. at another Time, and Lent | 564 16 10 
3-WE&41/. 155. 8 4. at another — 

Time; and you would know Paid at 76 16 08 
* ow the Accompt ſtandeth ſeveral 163 18 11 
by detween them, or what is Payments. 241 15 os 
3 


nore due to A. In order — — 
hereunto I irft ſet down Paid in al! 482 11 03 
he Sum which A lent, and £ — — 
draw a Line underneath it; Remain 82 og o7 
be under that Line I ſet | 3 


% 


o Ihen ſeveral Sums of Pa) ment, as you ſee in the Margin; 
nd, having brought the ſeveral Sums of Payment into one 
Ie by the 5th Rule of the fourth Chapter foregoing, I 
4%. Tad "the Sum amounteth to 482 /. 11s. 34. which 1 
ubtract from the Sum firſt lent by A, by the 6th Rule of 
„is Chapter, and I find the Remainder to be 82 J. 55. 7 d. 
os ad fo much is ſtill owing to A 
20 When the Learner hatu good Knowledge of what hath . 
The - deen already delivered in this and che fo egoing Chapters, 


de will, with Eaſe, underſtand the Manner of working the 
ollowing Exam, les : 8 | on Ss 
Subtraction cf whole Numbers. 

| Sg J. J. d. J. uy d. 7. 
borrowed 374 10 3 700 10 11 * 
ZS i; 24 | 6 O 19 2 


694 O6 11 


3 
+2 Wis | Borrowed 
5 * | 


emain 294 14 ©4 


—_— hy d e 6 
: * 5 . — , L. 
"# - 1 - - 2 
OS q * 1 -_ 8 2 * * 
* g x N 0 . 9 
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J 4 Ot fo | 
Borrowed 14000 oo oo 711 03 o 1 
Paid 19 00 06 11 13 00 3 
Remain 98⁰ 19 6 699 og 11 1 | 
| J. J. d. 7 *. 
Borrowed 3300 co oo 09 


170 10 oo os 
Paid at ſeveral J 36: 13 10 18 
Payments 590 O3 Oq } 
-73- 04-28 .4 


nn 


Paid in all 1195 12 2 zi | 


1 


Remained due 2104 7 9 
Subtraction of Troy-weight. 
lb. oz. p. ab. gr, 
Bought 174 oo 13 ofiS 
Sold 78 4 16 13 


Remain 95 oy 16 ol 
1b. 0%. p. ab. gr. 
Bought 470 10 14 1 


i 60 oo oo Oo 
L 13 5 10 18 00 
2 ; 3 16 o og of 
Sold at ſeveral Times 48 04 oo 

61 11 19 

23 00 OO 


Sold in all 245 10 07 


Remain unſold 225 oo og 
Subtra@iox of Apothecaries Weight. 


. 0%. 0 JC, 8. | - 0 - Md ” fe. 1 
Bought 12 04 3 o oo | 20 06 1. 0 
8-08-24 I 10 06 4 2 


4 Remain 03 11 1 1 o5 { og 11.7 ,:0» 


- 
Subtrradiii 7 
W 
3 „ * « 82 

4 5 * 
1 an” 
* a * 4 47 


Bought 
Sold 


Remain 


Pought 
Sold 


Remain 


WPought 
* old 
demain 


ont 
old 


Bought 
Sold 
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chal. grs. buſh. pe c. 


emain 


Remain 


Subtraction is ended, th 
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Subtraction of Avoirdupoi ſe-aueig bt. | 
C. grs. 16 tu. C. grs. 1b. oz. dr. 
1 —_ . 1@" 230 IT 
18 1 20 VF ö 
111 | C 02 1 


Subtraction of Liquid-Meaſure. 
tu. hd. gal. tu. hbd. gal. pints. 


1 30 | 00:3 42 > 
18 1 40 V 
„„ 1 


Subtrattion of Dry Meaſure. 

| chal. grs. buſh. pec. 
«gs. WR Be 

—_—— 


—J__— 


100 0 0 © 
. 


t t 
Subtraction of Long Meaſure. 
yds. gre. nls. | 345. grs. nls. 


199. 0:0 344 © 1 
64 1 2 711 2 
or 22 166 2 2 


Subtraction of Land Meaſure.” 


acres, reed. perch, acres.rood perch. 
ae 600 © 00 
„ % 
69 3 o1 545 3 24 


The Prorf of Subtractien. 


8. When your Subtraction is ended, if you deſire to 
prove the Work,” whether it be true or no; then add the 
Remainder to the minor Number, and, if the Aggregate or 
theſe two. be equal to the major Number, then is your O- 
peration true, otherwiſe falle : Thus let us prove the firſt 
Example of the fifth Rule of this Chap'er; where, after, 
e Numbers ſtand as in the Margin 


C 3 


the - 
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the Remainder or Difference between 28366. 
Now, to prove the Work, I add the ſaid Re- 437503 | 
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1 
mainder 283079 to the l. inor Number 153827 153827 © 
by he four h Kule of the foregoing Chapter, and - 
I find the dom or Aggregate (© be 43-503, equal 283676 Wl 
to the m. jor Number, or Number trom whence — — 


the Aer is ſubtracted. Behold the Work in the 437503 
Margin. 
The Proof of ano her Fxample may be the firſt of the 
Gth Rule of th's Chapter, where it is required to ſubtract Wl 
$7 J. 16s. 34 2 grs. from 375 J. 135. 7 4. 1 gr. and 
y the Rule I find the Remainder to be 3177. 175. 3 4. 
3 gr. Now to prove it I add the 
ind Remainder 317-175. 3 l. 3 41% 
ers. to the minor Number 57 J. 165. 375 13 7 1 
24. 2 grs. and their Sum is 375 J. 57 16 03 2 
135. 7d. ir. equal to he major — — 
Number, which proves the Work to 317 17 03 3 
be true; but, if it had happened &i- -——- 
ther to have been more or leſs than 375 13 O7 1 
the ſa:d major Number, then the O- ts 
peration had been falte. CLINE + 
9. Tre general Effect of Subtraction is to find the 

Difference or Exceſs between to Numbers, and the Reſt 
hen a Payment i made in Part of a greater Sum, the 
Pate of Books printed, the Age of any hing, by know- 
ng the preſent Year, and the Year wherein they are made, 
created, or built, and ſuch like. 

The Queſtions, appropiated to the Rule, are ſuch az 
follow. ING 

DPueft. 1. What Difference is there between one Thing of 

125 Feet long, and another of 66 beet long ? n 
o reſolve this Queſtion, Firſt I tet down the 


major or greater Number 125, and under it the mi- 125 
nor or lefler Number 66, as is directed in the third 66 
Rule of this Chapter, and, according to the fourth mmm 


Rule of the ſame, I ſubtract the Minor from the 59 
Major, and the Remainder, Exceſs, or Difference oY 
4 find to be 59. See the Work in the Margin. | 

eft. 2. A Gentleman ow'd a Merchant 365 J. where 


of he hath paid 278 J. what more doth he owe ? q 
Ta 
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To give an Anſwer to this Queſtion, I firſt ſet 
down the major Number 365 J. and under it I place 365g 
278 the minor, and ſubtract the one from the other, 278 
whereby I diſcover the Exceſs, Difference, or Re- 
mainder, to be 87; and ſo mach is ſtill due to the 87 
Creditor, as per Margin. ; 

Pueft. 3. An Obligation was written, a Book printed, a 
Child born, a Church built, or any other Thing made in 
the Year of our Lord 1572, and now we account 
the Year of our Lord 1750, the Queſtion 15 to 1759 
know the Age of the ſaid Things; that is, How 1572 
many Years are paſſed fince the iaid Things were 
made? I ſay, if you ſubtract the leſſer Number 178 
1572 from the greater 1750, the Remainder will 
be 175, and ſo many Years are paſſed ſince the Making of 
the ſaid Things, as by the Work in the Margin. 

Queſt. 4. There are three Towns lie in a ftrait Line, wiz. 
London, Huntingdon, and York; now the Diſtance. between 
the fartheſt of the Towns, vig. London and York, is 151 
Miles, and from Lon don to Huntingdon is 49 Miles; I demand | 
how far it is from Huntingdon to York ? -.A 

To reſolve this Queſtion, ſubtra& 49 the Diſtance 151 
between London and Huntingdon, from 151, the Di- 19 
ſtance between Landon and York, and the Remainder  -—— ©% 
is 102, for the true Diſtance between Huntingdon 102 
and York, Seethe Work in the Margin. - 


CHAP. VL 
Of Multiplication of whole Numbers. 


Ultiplication is perform'd by two Numbers of like _ 

Kind, for the Production of a Third, which ſhall 
have ſack Reaſon to the one, as the other hath to the Unit, 
and in Effect is a moſt brief and artificial Compound Addie 
tion of many equal Numbers of the like Kind into one 
Sum. Or, Multiplication is that by which we multiply Wo- 
or more Numbers, the one into the other, to the End that 
their Product may come forth, or be diſcovered. . 


ts. "ou tes * - 
* 
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Or, Multiplication is the wary of any one Number 
by any other, ſo often as there are Units in that Number, 
by which the other is increaſed ; or by having two Num- 
bers given to find a Third, which ſhall contain one ef the 
23 as many times as there are Units in the other. 

2. Multiplication hath three Parts. Firſt, the Multi- 
licand, or Number to be multiplied. Secondly, the 
Multiplier, or Number given by which the Muitiplicand 
is to be multiplied. And thirdly, the Product or | 
Number produced by the other two, the one being 3 
multiplied by the other; as if 8 were given to be 
multiplied by 4, I fay 4 times 8 is 32; here 8 is the | 
Multiplicand, and 4 is the Multiplier, and 32 is the 32 
Product. | | | 9 
3. Multiplication is either Single, by one Figure; or 
Cempound, that conſiſteth of many. | 
Single Multiplication is ſaid to conſiſt of one Figure, be- 
cauſe the Multiplicand and Multiplier conſiſt each of them 
of a Digit, and no more; ſo that the greateſt Product that 
can ariſe by Single Multiplication is 81, being the Square. 
of 9; and Compound Multipli;ation is ſaid to conſiſt of many 
Figures, becauſe the Multiplicand or Multiplier confiſts of, 

. wore Places than one; as if we were to multiply 436 byg:. 

called Compound, becauſe the Multiplicand 4.36 is of 

more Places than one, wiz, 3 Places. 


4. The Learner ought to have all the Varieties of Single 
Multiplication by Heart, before he can well proceed any © 
- farther into this Art; it being of moſt excellent Uſe, and 
none of the following RulesJin Arithmerick, but what have 
a principal Dependence thergupon, which may be learnt by: 
the following Table. 'Y i % ** 5 ; * 


* 
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— Multiplication TABL E. | 
(3 [4 15 | 17.1 19 


11 | 2 
L344 48 io | 12-| 14 | 16 | 
3 © 


LESS 18 
6 9 2 i is 21 2427 
FF 


— —ü— ——- As — — — FTE 
$5 JaShig 20 as 3o [a5 eels 


1 12 f18 24 30 | 36 42 | 48 | 54+ þ.. 

7 1.141 21] 28 1.35 [42490 5653 
Til aa; ABS 
EF 


The Uſe of the proceding Table is this: In the upper- 
noſt Line or Column, you have expreſitd All the Digits om 
to 9; and likewiſe beginning at 1, and going downwards 
the Side Column, you have the ſame; ſo chat, if you would + 
now the Product of any two ſingle Numbers multiplied by. 
dne another, look for one of them, which you pleaſe; in the 3 


wppermoſt Column, and for the other in the Side Column ; :* 


nd running your Eye from each Figure along the reſpective 
: 'olumns in the common Angle or Place, where theſe two-+ 
olumns meet, there is the Product required. As for Er-. 
; mple, I would know how mach is 8 times 7: Firſt, T look © 3 
ers in che uppermoſt Column. and 7 in the. Side Column; 


hen I do caſt my Eye from 8 along the. Column downwards 

rom the ſame, and hkewiſe from 7 ini the Side Column I ! 

alt my Eye from thence toward the right Hand, and find it 

o meet with the firſt Column at J, ſo that. I conclude. 3356 

7 be the Product rei chred, & ũ“ ..... RT 
5. In ompound ane if the Mnltiplicand con- 

2 ſts of many Places nd the Multiplier of hut ove F:! 

ure; firſt ſet down the Multiplicand, and under it place 

2 Mer in the Place of Units, and draw a Line ung 

ſerneath 


ROK. 


1 — 
LS 


| 1 
2 
% 
= 


particular . Figure of the Maltiplicand, beginning 
ia , 8 2 8 f , 
idee of, Units, and ſo proceed towards e left 

each partichlar Product under the , in 
6 but 1 f r 
reer the en x32, 


em; begin then, and multiply the Multiplier WEE. 2) 
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ceed 10, or any Number of Tens, ſet down the Exceſs, 
and for every 10 carry an Unit to be added to the next 
Product, always remembring to ſet down the total Product of 
the laſt Figure ; which Work being finiſhed, the Sum or 
Number placed under the Line ſhall be the true and total 
Product required. As for Example, I would multiply 478 
by 6: Firlt ſet down 478, and underneath it 6, in the Place 
of Units, and draw a Line underneath them, as in the Mar- 
gin; then I begin, ſaying, 6 times 8 is 48, which 
is 8 above 4 Tens, therefore I ſet down 8 (the Ex- 478 
ceſs) and bear 4 in Mind for the 4 Tens; then I 6 
proceed, ſaying, 6 times 7 is 42 and 4 that 1 car- 
ried is 46 ; | then ſet down 6 and carry 4, and go 2868 
on, ſaying, 6 times 4 is 24, and 4 that J carried is I 
28, and, becaufe it is the laſt Figure, I ſer it all down and fo 
the Work is finiſhed, and the Product is found to be 2868, 
as was requir'd 

6. When, .in Compound Multiplication, the Multiplier 
conſiſteth of divers Places, then begin with the Figure in 
the Place of Units in the Multiplier, and multiply it into all 
the Figures of the Multiplicand, placing the Product below 
the Line, as was directed in the laſt Example; then begin 
with the Figure of the ſecond Place of the Multiplier, wiz. 
The Place of Tens, ad multiply it likewiſe into the whole 
Multiplicand (as you did the firſt Figure) placing its Product 
under be Product of the firſt Figure; do in the fame Man- 
ner by the { hird, Fourth and Fifth, Gf. until you have 
multiplied all the Figures of the Multiplier particularly into 
the whole Multiplicand, Kill placing the Product of each par- 


1 | ”- ticular Figure under the Product of its preceding Figure 


herein oblerving tþe following Caution. 


In the placing of the Product of each par- A Caution. 
ticular Figure of the Multiplier, you are not 

to follow the 2d Rule of the 4th Chapter, viz. to place 

Units under Units, and Tens under Tens, c. but to 


place the Figure or Cypher into the Place of Units of 


the ſecond Line under the ſecond Figure or Place of 


Tens in the Line above it, and the Figure or Cypher in 
the Place of Units in the third Line under the Place. oF 
Tens in the ſecond. Line, &c, obſerving this Order ws 


WP 4 
7; 4 
= al. 4 * * 
. 8 p 
. F * 
4 "x Pp 4 
* LA 7 
3 f 


4 
i +? 
1 

K 
x . 
* 


hap. 6. Mole Numbers. 35 


ou have finiſned the Work, ſtill placing the Figure of e- 
ery Line or Product under the ſecond Figure or Place of 
WT ens in that which was above it, and, having ſo done, draw 
Line under all theſe particular Products, and add them to- 
Wether ; ſo ſhall the Sum of the Products be the total Pro- 
. c uct required. 
= As if it were required to multiply 764 by 27, I ſet them 
down the one under the other, with a Line drawn under- 
Wieath them; then I begin, ſaying 7 times 4 is 28, then 1 
et down 8, and carry 2; then I ſay, 7 times 6 
s 42, and 2 that I carried is 44, that is 4 and go 764 
; then 7 times 7 is 49. and 4 that I carry is + 27 
53, Which 1 fer down, becauſe 1 have not ano- 3 
er Figure to multiply; thus 1 have don with 5348 — 


he 7; then I begin with the 2, ſaying 2 times 4 152 
s 8, which I ſet down under 4, the ſecond Fi- | : F 
pure or Place of Tens in the Line above it, as you 206288 
may ſee in the Margin; then I proceed, ſaying, . WR 
> times G is 12, that is 2 and carry 1; then 2 times 7 is 
4, and 1 that I carry is 15, which I ſet down, becauſe it is + 
he Product of the laſt Figure; ſo the Product of 764 by 7 
s 5248, and by 2 is 1528, which being placed the one un- 
der the other, as before directed, as you ſee in the Margin, 
nd a I ine drawn under them, and they added together re- 
pedively, make 20628, the true Product required, being 
qual to 27 times 764. | "+ 
Another Example may be this: Let it be required to 
multiply 5486 es 1 diſpoſe of the Muitiplicand and 
ultiplier according to the Rule, and begin 
ul:iplying the. frit Figure of the Multuplier, . 5486 1 
hich is (5) into the whole Multiplicand, 405 
nd find the Product is 27430; then TI PIO- | nem 
eed, and multiply the ſecond Figure (G) of the 27430 A 
lultiplier into the Multiplicand, ard fnd the + 3291 
Product to amount to 32916, Which v fubſcri- - 27944 

ded under the other Product reipictively 3 . ——— 
hen da J multiply the thyd and laſt rigure 2550990 * 
4) of the Multiplier into the Multiplicand, . ——_ 3 
ind the Product is 21944, which is hkewiſe 
laced under the ſecond Live reſpectively; then I drawa: M8 
ne under the ſaid Product (being placed che one under - 
1 | * | the. © 
2 


= 


>, 
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the other according to Rule) and add them together, and the 
Sum is 2550990, the true Product ſought, being equal te 
5486 times. 465, or 465 times 5486. | 


More Ezamples in this Rule are theſe following : 


430865 6400758 
4739 37496 
3877785 38404548 N 
| 1292595 57606822 
{1 3016 25603032 ; 
| 4 72348 44805 306 
f OOO 19202274 1 
2041869235 TE n 
246002821968 


| ; Compendium in Multiplication, 
7. Although the former 
Rules are ſufficient for all Si mumeris profoſitis u. 
Caſes in Multiplication, yet, nus vel uterque adjurdes Va- 
© becauſe in the Work of beat ad dextram circulos, o- 
Multiplication many times wii circulis, © fiat ipforum 
pn: Labour may be ſaved ume um mul:ipligatio, & 
ſhall acquaint the Learner F d demum tot inſuper in- 
with ſome Compendiums, /.prorum loci acten/cantur 
in order thereunto, wis. If 49 Junt omiſi circuli in 
the Multiplicand or Multi- ;-cque f:&fore. Clavis Mat. 
plier, or both of them, end (. 4. 3. 
with Cyphers, then in your 

e you may neglect he Cyphers, and multiply 
only the ſignificant Figures, and to the Product of thoſe 
ſignificant Figures add ſo many Cyphers as the Numbers WW 
given to be multiplied did end with; that 
is, annex them on the right Hard ot ihe ſaid 
Product, ſo ſhall that give you the true Pro- 
dact required. As it I were to multiply 
= 232000 by 4300, I ſet them down, in order 
to be multiplied, as you fee in tae Margin; 

but, neglecting the Cyphers in both Num: 
bers, I only multiply 32 by 43, and the 1376 
Product I find to be 1376; to which I an- "= 
nex the 5 Cyphers in the Multiplicand and Mu 


» © 
3 - as L 
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nd then it makes 137600000 for the true, Product of 


2000 by 4300. FO WES ee} + 

g. If in the Multiplier Cyphers are placed between 
gnificant Figures, then | 
multiply only the ſignifi- Si intermedio multiplicantis 
ant Figures, neglecting the loco circulus fuerit, ille negli- 
yphers; but here ſpecial gitur, Alſted. c. 6, De 
ere muſt be taken in the Arithm. | 

Wrue Placing of the firſt Fi- 

pure; after the Neglect of ſuch Cypher or Cyphers; and 
ereſore you muſt obſerve in what Place of the Multi- 
plier the Figure you multiply by ſtandeth, and ſet the firſt 
igure of the Product under the ſame | 
place of the Product of the ſame Figure 371568 

df your Multiplier: As for Example, Let 40007 
Wt be required to multiply 371568 by — tha? 
0007. Firſt, I multiply the Multiplicand 26009 

dy 7, and the Product is 2600976; then, 1486272 
eglecting the Cyphers, I multiply by 4. — — ; 
and that Product is 14 6272; now I con- 14865320975 
ider, that 4 is the gth Figure, in the e 
ultiplier, therefore I place 2 (the firſt Figure of the Pro- 
du&t by 4) under the 5th Place of the firſt Product by * 
7, and the reſt in Order, and, having added them together, 
he | otal Product is found to be 14855320970, Other, 
Examples in this Rule are theſe following : 1 


ures 7864371 5 
5 9827580 2 = 
ers 1965516 47186226. 
| 15728742. Eo 
> 975343599 — — 
0 5 8 162037500084 l 
5 9. If you are to multiply any Number by an Unit with - 3 
5 Cyphers, as by 10, 100, 1000, Fc. then annex ſo many Mi 
yphers before the Multiplicand, and that Number, when 
e Cyphers are annexed, is the Product required. As if - 
20. cu wou'd multiply 428 by 100, annex 2 Cyyhers to 428, Mi 
it is 42800, If it were required to multiply 100 by 
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10οο, annex 4 Cyphers and it gives 1000000 for the Pro- 
duct required, 
The Proof of Multiplication. 

10. Multiplication is proved by Diviſion, and, to ſpeak 
Truth, all other Ways are falſe (according to Frifius) and 
therefore it will be neceſſary in the firſt Place to learn Di- 
viſion, and by that to prove Multip/ication. There are 
ſome other Ways uſed indeed, but, on a ftrit Examen, 
there is not one in a Thouſand of their Products right; 
therefore I omit them. 

11. The general Effect of Multiplication is contained in 

the Definition of the ſame, which is to find out a third 
Number, ſo often containing one of the two given Numbers, 
as the other containeth Units. ü : 

The ſecond Effect is, by having the Length and Breadth 
of any Thing (as a Paralle ogram or long Plane) to find 
the ſuperficial Content of the ſame, and by having the ſu- 
perhcial Content of the Ba'e, and the Length, to find out 
the Solidity of any Parrallelopipedon, Cylinder, or other 
ſolid Figures. | 

Ihe third Effect is, by the Contents, Price, Value, 
Buying, Selling, Expence, Wages, Exchange, Simple Inte- 

reſt, Gain or Loſs of any one Thing, be it Money, Mer- 
chandize, &c. to find out the Value, Price, Expence, | 
Buying, Selling, Exchange, or Intereſt of any Number of 
Things of the like Name, Nature, and Kind, 

The fourth Effect is (not much unlike the other) by the 
Contents, Value, or Price of any one Part of any Thing 
_ denominated, to find the Contents, Value, or Price of the 

whole Thing, all the Parts into which the whole 1s divided, 
multiplying the Price of one of thoſe Parts, 

The fifth Effect is, to aid, to compound, and to make 
other Rules, as chiefly, the Rule of Proportion, called the 
Golden Rule, or Rule of Three; alſo by it Things of one 
Denomination are reduced to another. | 

If you multiply any Number of Integers, to the Price of 

s the Integer, the Product will diſcover the Price of the 
2 ; Quantity, or Number of Integers given. - 
In a Rectangular Solid, if you multiply the Breadtii, of 
+ the Bale by the Depth, and that Product by the Length, 
& the laſt Product will diſcover the Solidity or Content of the 
ame Solid, N | Sem 
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Dome Queſtions proper, to this Rule, may be theſe following : 
Oueſt, 1. What is the Content of a ſquare Piece of 
round, whoſe Length is 28 Perches, and Breadth 13? 
Anſw. 364 ſquare Perches; for multiplying 28 the 
ength by 13 the Breadth, the Product is ſo much. 
Luft. 2. There is a ſquare Battle whoſe Flank is 4 
len, and the Files 4 9 deep, yy Number of Men do 
hat Battle contain? Facit, 893 ; for, multiplyin by 1 
e Product is 863. s TORY I 
24ſt. 3. If any one Thing coſt 4 Shillings, what ſhall 
Things coſt? A. 36 Shillings, for, multiplying 4 by q, 
he Product is 36. 
= 2c. 4. If a Piece of Money or Merchandize be worth 
Ir colt 17 Shillings, what ſhall 1 9 ſuch Pieces of Money 
r Merchandize colt? Facit, 323 Shillings, which is equal 
=o 164. 35. TED 
: weſt. 5. If a Soldier or Servant get or ſpend 14 5s. ber 
J 5 ot is the Wages or Chartes of - Soldiers as | 
Pervants for the ſame Time? Multiply 49 by 14, the Pro- 
Wt is 6865. or 34 J. 65. for the Anſwer. | 2 


ours are there in a Year, accounting 365 Days to conſti- 
ute the Year? Facit, 8760 Hours, to which if you add 
6 Hours over and above 365 Days, as there are in a 

Year, then it will be 8766 Hours; now if you multiply this 
$766 by 60, the Number of Minutes in an Hour, it will © 
rroduce 525960, the Number of Minutes in a Year, 


CHAP. vn. 
Divifion of Whole Numbers. 


; IVISION is the ſeparating or parting of an 

Number or Quantity given inte any Part — j | 
r to nnd how often one Number is contained in another; 
r, from any two Numbers given, to-find a third that ſhall - 
onſiſt of fo many Unite, as the one of thoſe two Numbers 
en is comprehended to contain in the other. 


2. Divifion hath three Parts or Numbers remarkable, | 
vs.” Firſt, the Dividend; zdly, The Diviſor, —_ 


£4 


2ueft. 6. If in a Day there are 24 Hours, how many Eo 
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The Quotient, The Dividend is the Number given to be 

ed or divided. The Divſor is the Number given, by 
which the Dividend is divided, or it is the Number which 
ſheweth how many Parts the Dividend is to be divided into, 
And the Quotient 1s the Number produced by the Diviſion 
of the two given Numbers the one by the other. | 

So 12 being given to be divided by 3, or into three equal 
Parts, the Quotient will be 4; for 3 is co:tained in 12 
four times, where 12 is the Dividend, and 2 is the Diviſor, 
and 4 is the Quotient. 

3. In Diviſion ſet down your Dividend, and draw a 
crooked Line at each End of it, and before the Line at the 
left Hand place the Diviſor, and behind that on the right 
Hand place the Figures of the Quotient, as in the 
Margin, where it is required to divide 12 by 3; 3) 12 (4 
Firſt, I ſet down 12 the Dividend, and on each 
Side of it I draw a crooked Line, and before that on the 
Jeft Hand do I place 3 the Diviſor; then do I ſeek how 
often 3 is containd in 12, and, becauſe I find it four times, 
I put 4 before the crooked Line, on the right Hand of the 
Dividend, denoting the Quotient. | 
| But if, when the Diviſor is a fingle Figure, the Divi- 
dend conſiſ eth of two or more Places, then having placed 
them tor the Work, as before directed, put a Point un- 
der the firſt Figure of the left Hand of the Dividual, pro- 
vided it be bizger than, or equal to the Diviſor ; but, if 
it be leſſer thay che Diviſor, then put a Point under the 
ſecond F gare from the ſeft Hand of the Dividend; which 
Figures, as far a* the Point goeth from the left Hand, are 
to be reckon'd by thrinieives, as if they had no Dependance 
upon the otner Part of the Dividend: And for Diſtinction 
ſar e may be cal: d the Dividual ; then aſk how often the 
Diver is contained in the Dividual, placing the Anſwer 
in the Quotient; then multiply the Divifor by the Figure 
that you placed in the Quotient, and ſet the Product there- 
of under your Dividual chen draw a Line under the Pro- 
duct, and ſubtract the faid Product from the Dividual, 

lacing ihe Remainder under the ſaid Line; then put a 
oint under the next Fig re in the Dividend, on the right 
Hand of that to which you put the Point before, * 


6 8 - 
»{ 
* 
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it down, placing it on the right Hand of the Remain- 
which you found by Subtraction; which Remainder, 
h the ſaid Figure annexed before it, mall be a new Di- 
a; then ſee again how often the Diviſor is contained 
Wthis new Dividual, and put the Anſwer in the Quotient 
the right Hand of the Figure which you put there be- 
>: then multiply the Diviſor by the laſt Figure that you 
in the Quotient, and ſubſcribe the Product under the 
ridual, and make Subtraction, and to the Remainder 
down the next Figure from the grand Dividend (ha- 
g firſt put a Point under it) and put it on the right Hand 
che Remainder for a new Dividual as before, and pro- 
d thus till the Work is finiſhed. 
Obſerving this general Rule in all Kinds of Diviſion: 
ſt, to ſeek how often the Diviſor is contained in the 
idual; then, having put the Anſwer in the Quotient, 
Itiply the Diviſor thereby, and ſubtra&t the Froduct 
the Dividual. An Example or two will make the 
le plain, Let it be required to divide 2184 by 6. 1 
doſe of the Numbers given as is before directed, and aa 
ſee in the Margin, in order to the 9 
rk ; then, becauſe 6 the Diviſor is more 6) 2184 (3 
2, the firſt Figure of Dividend, I 
a Point under 1, the fecond Figure, 
ch makes the 21 for the Dividual; then de I aſk how 
n6 the Diviſor is contained in 21, and, becauſe I can- 
have it more than 3 times, I put 3 
e Quotient, and thereby do I multiply 6) 2184 (3 
Diviſor (6) and the Product is 18, 
ch I ſet in Order under the Dividual, 
ſubtract it therefrom, and the Re- 
nder (3) I place in Order under the 
e as you ſee in the Margin. 
Then do I make a Point under the next 
ure of the Dividend, being 8, and 
it down, placing it before the Re- 
nder 3, and ſo have I 36 for a new Divi- 
|; then do I ſeek how often 6 is con- 
xd in 38, and, becauſe I can't have it 
nd e than 6 times, I put 6 in 8 2 
, and thereby do 1 multiply the Diviſor, 6, * 
> KB | IQe 
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Product 36, I put under the Dividual 38, and ſubtract i 
therefrom, and the Remainder 2 I put under the Line, a 
you ſee in the Margin. 1 

Then 1 do put a Point under the next and laſt Figure 
of the Dividend, being 4, and draw it down to the Re. 
mainder 2, and, putting it on the Right Hand thereof, it 
maketh 24 for a new Dividual; then I "2X 
aſk how often 6 is contained in 24, and 6) 2184 (3%, i 


- 
** 
. 
ILY 


the Anſwer is 4, which 1 put in the _ Wo 
tient, and multiply the Diviſor 6 thereby, 18 
and the Product 24 I put under the Di- —— 
vidual 24, and ſubtract it therefrom, and 38 
the Remainder is o; and thus the Work 30 
is finiſhed, and [I find the Quotient to be — — 
364, that is, 6 contained in 2 84 juſt 364 24 3 
times, or, 2184 divided into 6 equal Parts, 24 - 


364 is one of thoſe Parts. — J 

„ 
Again, If it were required to divide 2646 by 7, or int 
» equal Parts, the Quotient will be found to be 478, asby Ml 
the following, Operation appeareth. 25 


7) 2646 (378 G 


** 
* 
> 
—— 
oy 
— 


$ if it be required to divide 946 by 8, the Quotient 
will be found to be 118, and 2 remaining after the Diviſion 
is ended. The Work followeth : 


8) 946 


Chap. 7. Mole Numbers, 
8) 946 618 


89 © 2 


= Many Times the Dividend cannot exactly be divided by 
the Diviſor, but ſomething will remain, as in the laſt Ex- 
= ample, where 946 was given to be divided by 8, the Quo- 
tient was 119, and there remained 2 afte the Diviſion was 
ended: Now what is to be done in tl. is Caſe with the Re- 
mainder, the Learner ſhall be taught when we come to treat 
ot the Reducing, or Reduction of Fractions. 


And here note, That if, after your Piviſion is ended, any 


Thing do remain, it muſt be leſſer than your Diviſor ] for 
otherwiſe your Work is not rightly performed. 


Other Examples are ſuch as follow 
$) 73464 (9183 9 13758 (1528 


72 


6 


5. But, if the Diviſor confiſteth of more Places than one, 
then chuſe ſo many Figures from the left Side of the Divi- 
dend for a Dividual as there are Figures in the Diviſor, 
and put a Point under the fartheſt Figure of that Dividual 


» 
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44. Diviſion of © Chap. 7. 
to the right Hand, and ſeek how often the firſt Figure on the 
left Side of the Diviſor is contained in the firit Figure on 
the left Side of the Dividual, and place the Anſwer in the 
Quotient, and thereby multiply your Diviſor, placing your 
Product under your Dividual, and ſubtract it therefrom, 
A the Remainder below the Line; then put a 
oint under the next Figure in the Dividend, and draw it 
down to the ſaid Remainder, and annex it on the right Side 
thereof, which makes a new Dividual, and proceed as be- 
fore, till the Work is finiſhed. | | i 

And if it ſo happen, that after you have choſen your firſt 
Dividual (as it is before directed) you find it to be leſſer 
than the Diviſor, then put a Point under the Figure nearer 
to the right Hand, and ſeek how often the firſt Figure on 
the left Side of the Diviſor is contained in the two firlt Fi- 
gures on the left of the Dividual, and place the Anſwer in 
the Quotient, by which multiply the Diviſor, and place the 
Product thereof in Order under the Dividual, and ſubtract BE 
it therefrom, and then proceed as before, 

Always remembring that in all Caſes of Diwiſion, if, after 
you have multiplied your Diviſor by the Figure firſt pl:ced 
in the Quotient, the Product be greater than the Dividual, 
then you muſt cancel that Figure in the Quotient, and in- 
ſtead thereof put a Figure leſſer by an Unit (or One); 
and, if the Product be ſtill greater than the Dividual, make 
the Figure in the Quotient yet lefſer by an Unit, and thus 
do until your Product be leſſer than the Dividual, or at 
the moſt equal thereto, and then make Subtraction, c. 

So, if you would divide 9464 by 24, the Quotient will 
be found to be 394 ; I firſt put — the given Number, as 
is before directed in the 3d Rule. Now, becauſe my Di- 
viſor conſiſteth of two Figures, I there- | 
fore put a Point under the ſecond Fi- 24) 9464 (39 
gure from the left Hand of my Dividend, 285 
which there is $1 wherefore I ſeck how 72 
often 2 (the firſt Figure on the left 
Side of the Diviſor) 1s contained in 
(the like firſt in the Dividual); the Anſwer 
is 4, which I put in the 3 and 
thereby multiply all the Diviſor, and find 
the Product to be 96, which is greater 
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than the Dividual 94; wherefore I cancel the 4 in the 
Quotient, and inſtead therefore I put three (an Unit leſſer) 
and by it multiply the Diviſor 24, and the Produ is 72, 
which I ſubtract from 94 the Dividual, and the Remainder 
is 22; then do I make a Point under the next Figure 6 in 
the Dividend, and draw it down, and | | 

pla ce it-on the right Side of the Remain. 24) 9464 (30 
der 22, and it makes 226 for anew Di- r 
vidual; now, becauſe the Dividual 226 72 
conſiſteth of a Figure more than the Di- — 

viſor, therefore I ſeek how often 2 (the 226 

1ſt Figure of the Diviſor) is contained in 216 

22, the two firſt of the Dividual, and L — 

ſay ꝙ times, wherefore I put q in the Quo- bs 
tient, and thereby multiply the Diviſor 24 ; the ProduR 
(216) I place it under the Dividual 226, and ſubtract it 
from it, and there remain 10. 

Then I go on and make n Point under the next and laſt 
Figure (3) in the Dividend, and draw it down to the Re- 
mainder 10, and it makes 104 for a new Dividual; it is 
alſo a Figure more than the Diviſor, and therefere I fee 
how often 2 1s contained in 10? I anſwer 5 times; but 
multiplying my Diviſor by 5, the Product is 120, which is 
greater than the Dividual, and therefore I make it but 4, 
and by it multiply the Diviſor, and the Product is 96, 
which being placed under, and ſubtracted from the Divi- 
dual, there remain 8; and thus the whole Work of 
this Divifion is ended, and I find that 9464, being divided 

by 24, or into 24 equal Parts, is found to be 394, as was 


before; and the Remainder is 8, as you ſee in the Work 
following : | 


24) 6464 (394 


of the Numbers in order to their 
-Dividing, and becauſe 118, the 
three firit Figures of the Dividend, 


therefore make a Point under the 
fourth Figure which is 3, and ſee 
E- how often 3, the firſt Figurre of the 
Diviſor, is contained in 11: The 


5 


. 
3 
2 


BY 


down the next Figure, which is 6, 
and place it before the Remainder 
28 ſo have 1 268. for a new Di- 


F igures than the Diviſor, I ſeek how 
often 3, the firſt Figure of the Di- 
viſor, is contained in 2, the firſt 


the next Figure 5 from the Di- 
vidend, and put it before the ſaid 
Remainder 285, ſo I have 285 
for a new Dividual; an! becauſe 
it conſiſtetn of 4 Places, wiz. a 


Place more than the Diviſor, I ſeek - 


how often 3, the firſt Figure of the 
Diviſor, is contained in 28 the 
two firſt of the Dividual, and I ſay 
there is 9 times 3 is 27: but. mul 


tipiy ing my whole iviſor 385 


2165 , Wwhürefore 


— 


v2 nk ks * 
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Another Example may be this: Let there. be requir« 
the Quotient of 1183653 divided by 


are leſſer than the Diviſor 385, I 


vidual, and, becauſe it hath no more 


Chap. 
385: Firſt, I diſpok 
385) 1183653 6 
1155 
28 
Anſwer is 3, which '[ 
Put in the Quotient, and therefore multiply the Diviſor 38 


and the Product is 1155, which I ſubratt from the Divi- 
dual 1183, and there remains 28. Then as before I dray 


385) 1183653 (39 
1155 


— — — 


286 


Figures of the Lividual, and the Anſwer is o; for a 
greater Number cannot be contained in a lefler ; where. 
|. Adore I put © in the Quotient, and thereby, according to 
the gti Rule, I ſhould multiply the viviſor ; but, if I dd, 
the Product will be o, and, o ſubtract from the Dividual 
F 286, the Remainder is the ſame ; wherefore I draw down 


385) 1183553 (307 
A 


—  _ 


2865 
295 


—ͤ — 


170 


| thereby, I find *#h 
Product to be 461 which is greater than the e 

chute 8, which is lefier by an Wait 
then g, aud thereby 1 multiply my Divior 385, args 
Product is 3080, which 1s Kill greater than the iaid 


Divides 
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wherefore I chuſe another Number yet an Unit leſſer, 
z. and, having multiplied my Diviſor thereby, the 
WW oduct is 2695, Which is leſſer than the Dividual 578655 

here fore I put 7 in the Quotient, and ſubtract 2095 from 
e Dividual 2865, and there remam 170; then I draw 

bw the laſt Figure 3 in the Dividend, and place it be- 
re the ſaid Remainder 170, and it makes 1703 for a 
L Dividual ; then, for the Rea- 

n aforeſaid, I ſeek how often 3 385) 1183653 (3074 


I contained in 17, the Aniwer is "© 90 
; but, multiplying the Diviſor 1155 
1 ereby, the Product is 1925, — 
„ eater than the Dividual; Where- 2865 
re I ſay it will bear 4, an Unit 22895 
” er, and by it I multiply tbe⁊ñ0 
Wiviior 385, and the Product is 1703 
340, wiich is leſſer than the 1540 
lividual, and therefore I pat 4 
the Quotient, and ſubtract the 163 


id Product from the Dividual, 


find that, 1183553 being divided by 38;, or into 385 
jual Shares or Parts, the Quotient, or one of thoſe Paris, i is 5 
d74, and beſides there are 163 remaining | 
And, thus the Learner” he! 
the foregoing. Example, he may be ſufficiently quali- 
d for the Dividend of any greater Sum or Number into 
miny Parts as he pleaſeth; that is, he may underſtand 
e Method of dividing by a Diviſor, which coni:ſteth of 
5, or 6, or any greater Number of Places, the Me- 


od being — fame with the * Example in every 
eſpect. | Fa 


3 EFS - 


07 


d there remain 163; and thus the Work is finiſhed ; and 2 


ing well 3 in the Method 3 
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Another Example may be this: Let there be required A; 
the Quotient of 1183653 divided by 385: Firſt, I diſpoſe Rp 
of the Numbers in order to their I 
-Dividing, and becauſe 118, the 385) 1183653 (; 
three tirit Figures of the Dividend, J 


are leſier than the Diviſor 385, I 1155 
therefore mike a Poigt under the — 
fourtu Figure which is 3, and ſee 28 


how often 3, the firſt Figurre of the 4 
Diviſor, is contained in 11: The Anſwer is 3, which Il 
Put in the Quotient, and therefore multiply the Diviſor 385, 
and the Product is 1155, Which I ſubract from the Divi-. e 

dual i183, and there remains 28. Then as before I draw © 
down the next Figure, which is 6, 4 
and place it before the Remainder 385) 1183653 (30 
28; o have 1 268 for a new Di- 5 3 


vidual, and, becauſe it hath no more 1155 
Figures than the Diviſor, I ſeek how — 
often 3, the firſt Figure of the Di- 286 


viſor, is contained in 2, the firſt 
Figures of the Lividual, and the Anſwer is o; for a 
greater Number cannot be contained in a lefler ; Where. 
fore | put © in the Quotient, and thereby, according to 
the 5ti Rule, I ſhould multiply the Civiſor; but, if 1 do, 
the Product will be o, and, o ſubtrait from the Dividual 
286, the Remainder 1s the ſame ; wherefore I draw down 
the next Figure 5 from the Di- 
vidend, and put it before the ſaid 385) 1183553 (307 
Remainccr 280, ſo I have 28 * 


| for a new Dividual ; an! becauſe 1156: 
it confiitetn of 4 Places, wiz. a — is 
Piace more than the Diviſor, I ſeek. 2865 Y 
how often z, the firſt Figure of the 2295 
Diviſor, is contained in 28 the — 
two firit of the PDividual, and J ſay 170 


there is g times 3 is 27: but. mul _ 
tip ing my whole Uiviior 385 thereby, I find the 
Product io be 3465 which is greater than the +/1y)aual 
2165, wh-retore chute 8, which i licfier by an Noit 


then 9, aud thereby 1 multiply my Divine 385, and the 
Product is 3080, which is ſtill greater than the iaid Divides 


al; 
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WW. wherefore I chuft Another Number yet an Unit leſſer, 
. and, having muluplied my VLiviſor thereby, the 
oduct is 2095, Which is leſſer than the Dividual 2805, 
eerefore I put 7 in the Quotient, and ſubtract 2.95 from 
e Dividual 2865, and there remam 170; then 1 draw 
WD wn the laſt Figure 3 in the Dividend, and place it be- 
Nie the ſaid Remainder 170, and it makes 1703 for a 
= Dividual ; then, for the Rea- 

Sn aforcſaid, I ſeek how often 3 385) 1183653 (3074 
contained in 17, the Aniwer is ESI 
but, multiplying the Diviſor 1155 

ereby, che Product is 1925, — 
eater than the Dividual ; where- 2805 

Nie I ſay it will bear 4, an Unit 2tgs 

er, and by it I multiply the — 
iir 385, and the Product is 1703 

o, wiich is leſſer than the 1540 
iidual, and therefore I pat 
Wn the Quotient, and ſubtract the 103 

id Product from the Dividual, 

d there remain 163; and thus the Work is finiſhed ; and 
find that, 1183553 being divided by 385, or into 385 


re- . 

al Shares or Parts, the Quotient, or one of thoſe Faris, is 
40 74, and beſides there are 163 remaining. f 
And, thus the Learner being well veried in the Method 


the foregoing Example, he may be ſufficientiy quali- 


ea for the Dividend of any greater Sum or Number into 
m-ny Part as he pleaſeth; that is, he may underitand 
e Method of dividing by a Diviſor, which coni:ſteth of 

5, Or 6, or any greater Number of Places, the Me- 
jou 8 the fame with the foregoing Example in every 
CE , | R 


Other 
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Other Examples in Diviſion. | 
27956) 835584790 (29850 


240907 
223888 


— ——— —— r 


170199 
167916 


— ̃ — mere” 


Remain 22830 


196374) 473986018 (2413 
392748 


- 


812380 
785496 


268841 
195374 


724678 
589122 
Remain 1355 56 

So if you divide 47386473 by 68736, you will find d 
Quotient to be 896, and 45257 will remain, after the We 
1s ended. 

In like Manner, if you would divide 384672204 | 
413064, tie Quotient will be 7963, and the Remainder; 
ter the Diviſion will be 100572. 

Compendiam in Diviſion. 
11 any given Number be to be divided by angti 
Number that hath Cyphers annexed on the 
Side nc. col, outing the Cyphers, you may cut 
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many Figures from the right Hand of the Dividend, as 

there are Cyphers before the Diviſor, and let the remain- 

ing Numbers in the Dividend be divided by the remain- 

ing Number or Numbers of the Diviſor, obſerving this 

Caution: That if, after your Diviſion is ended, any Thing 
remain, you are to annex thereto the Number or Numbers 

that were cut off from the Dividend; and ſuch now found 

= Ncmber ſhall be the Remainder. (See Mr. Oughtred's 

= Clavis Mathematica, cap. v. 3.) As for Example, Let it 

be required to divide 46658 by | 

& 400 : Now, becauſe there are two 4100) 466158 (116 

= Cyphers before the Diviſor, I cut 19 

off as many Figures from before 4 

the Dividend, viz. 58, fo that then — 

there will remain only 466 to be 06 

divided by 4, and the Quotient 4 

will be 116, and there will re- — — 

main 2, to which I annex the 26 

= wo Figures 58, which were cut 24 

off from the Dividend, and it makes — — 

258 for the true Remainder; ſo 258 

that I conclude, 46658 being divi- 
ded by 400, the Quotient will be 116, and 258 remain after 
the Work is ended; as by the Work in the Margin. 

2. And hence it followeth, that, if the Diviſer be 1, or 
an Unit with Cyphers annexed, you may cut off ſo many 
Figures from betore the Dividend, as there are Cyphers 
in the Diviſor, and then the Figure or Figures that are on 
the left Hand will be the Quotient, and thoſe that are on 
the right Hand will be the Remainder after this Diviſion is 
ended. Vid. Gem. Priſ. Arith. Par. I As thus; if 45783 
were to be divided by o, I cut off the laſt Figure, 3, with 
a Daſh thus, 457813, and the Work is done, and the Quo- 
tient is 4578, the Number on the left Hand of the Daſh, 
and the Remainder 3, on the right Hand. In like Man- 
ner, if the ſame Number 45783 were to be divided by 100, 
| cut of two Figures from the End thus, 457[83, and the 
Quotient is 457, and the Remainder is 83, And, if lam to 
d:vide the fame Number by 1000, I cut off three from the 
End thus, 451783, and the Quotient is 45, and 783 is the 

emainder, Oc. | 


D 6. The 
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6. The general Effect of Divifien is contained in the 
Definition of the ſame, that is, by having two unequal Num. 

bers, to find a third Number in ſuch Proportion to the Divi. 
dend, as the Diviſor hath to an Unit or 1: It alſo dif. 
covers what Reaſon or Proportion there is between Num. 
bers; ſo, if you divide 2 by 4, it quotes 3, which ſhew; 
the Reaſon or Proportion of 4 to 12 is triple. 

The ſecond Effect is, by the ſuperficial Meaſure or Con. 
tent, and the Length of any Oblong, Rectangular Parallelo- 
gram, or ſquare Plane known, to find out the Breadth 
thereby ; or contrariwiſe, by having the Superficies, and 
alſo by having the Solidity and Length of a Solid, to find 
the Superficies of the Baſe, Wc. & contra. 

The third Effect, is, by the Contents, Reaſon, Price, Va. 


> lue, Buying, Selling, Expences, Weges, Exchange, Intereſt, 


Profit, or Lois of any Number of Things (be it Money, 
Merchandize, or what elſe) to find out the Content, Rex. 
ſon, Price, Value, Buying, Selling, Expences, Wages, Ex- 
change, Intereſt, Profit, or Loſs of any one Thing of the 
like Kind. | 

The fourth Effect is, to aid, to compoſe, and to make 
other Rules, but principally the Rule of Proportion, called 
the Goldes Rule, or Rule of Three, and the Reduction of 
Monies, Weights, and Meaſures of one Denomination into 
another; by it alſo Fractions are abbreviated, by finding 
common Meaſure to the Numerator and Denominator, 
thereby diſcovering commenſurable Numbers. 

If you divide the Value of any certain Quantity by the 
ſame Quantity, the Quotient diſcovers the Rate or Value 
of the Integer: As if 8 Yards of Cloth coſt 96 5. what wil 
1 Yard coſt? You divide 95 by 8, and the Quotient 
is : 25, Which is the Price of 1 Yard, 

If you divide the Value or Price of any unknown Quan- 
tity, by the Value of the Integer, it gives you in the Quo 
tient that unknown Quantity, whoſe Price is thus divided; 
as, if 12 Shillings were the Value of a Yard, I would kno 
how many Yards are worth 96 Shillings ? Here if you d. 
vide (96) the Price or Value of the un«.nown Quantity, by 
12, the Rate of the Integer, or 1 Yard, the Quotient wil 
be 8, which is the Number of Yards worth 965. 


Hen 
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Some Queſtions anſevered by Diviſion may br theſe foll:wing 

2ſt. 1. If 22 Things coſt 60 Shillings, nat will x 
ſuch Thing coſt? Facit z Shillings, for, if you divide 05 by 
22, the Quotient is 3 for the Antwer; ſo if 3% Yaids or 
Ells of any Thing to bought or ſo:d for 1-8/; how much 
will one Yard or Ell be bought or fold ior? Facit 3 J. for 
if you divide 108 by 36 Yards, the Quotient will be 3 J. the 
Price of the Integer. 

Dueſt, 2. It the Expence, Charges, or Wages of 7 
Years amount to 868 7. what is the Expence, Charges, 


: or Wages of one Year? Facit 124. for if you divide 868 
the Wages of 7 Years) by 7 {the Number of Years) the 


Quotient will be 124 /, for the Anſwer, See the Work: 
7) 868 (124 


Que? 3. If the Content of a ſuperficial Foot be 144 
inches, and the Breadth of a Board be ꝙ Inches, how ma- 
ny Inches of that Board in Length will make ſuch a Foot ? 
Facit 16 Inches; for by dividing 144 (the Number of 
iquare Inches in a ſquare Foot) by g (the Inches in the 
breadth of a Board) the Quotient is 16 for the Number 
4 Inches in Length of that Board to make a ſuperficial 
boot: 


9) 144 (16 Hiches. 


I 
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Queſt. 4. If the Content of an Acre of Ground be 160 
ſquare Perches, and the Length of a Furlong propounded il 
be 80 Perches, how many Perches will there go in Bread {al 
to an Acre? Facit 2 Perches ; for, if you divide 160, the 
Number of Perches in an Acre, by 80, the Length of the 
Furlong in Perches, the Quotient is 2 Perches ; and ſo many 
in Breadth of that Furlong will make an Acre. | 

80) 160 (2 Perches, 


160 


— 


O " = 
Que t. 6. If there be 893 Men to be made up into aff 
Battle, * Front confilling of 47 Men; what Numbe 
muſt chere be in the File? Facit 19 deep in the File; for 
if you divide 893, the Number of Men, by 47, the Num- 
ber in the Front, the Quotient will be 19 in Depth of the 
File. The Work followeth : 


47) 893 (19 dcep in File. 


47 


— — — 


423 
423 


o 

vel. 6b. There is a Table, whoſe ſuperficial Content 1 
72 Feet, and the Breadth of it at the End is 3 Feet; noi 
I demand what is the Length of this Table? 3) 72 (2 
Facit 24 Feet long ; for, if you divide 72, 4 
the Content of the Table in Feet, by 3, the 6 
Breadth of it, the Quotient 1s 24 Feet for the —— 
Length thereof, which was required. See tbe 12 
Operation. wn 12 


The Proof of Multiplication and Diviſion. * 
Multiplication and Diviſion interchangeably prove ea 
other; for, if you would prove a Sum in Diviſion, wi 
ther the Operation be right or no, multiply the Quotif 
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4 2 

by the Diviſor; and, if any thing remain af- 
ter the Diviſor is ended, add to it the Product, 7654 

= which Product, if your Sum was rightly di- 3242 
BS y;ded, will be equal to the Dividend. And — 
= contrariwiſe, if you would prove a Sum in 15308 
BS Multiplication, divide the Product by the Mul- 30016 
85 tiplier, and, if the Work was rightly per- 15308 
= formed, the Quotient will be equal tothe Mul- 22962 
W tiplicand. See the Example, where the Work — 
is done and undone. Let 7654 be given to 24814268 
W be multiplied by 3242, the Product will be 
24814208, as by the Work appeareth. 
= And then, if you divide the ſaid Product 24814268 by 
W 3242, the Multiplier, the Quotient will be 7654, equal to 
ne given Multiplicand. 


3242) 24814268 (7654 
22694 


21202 
19452 


„I Oo 


17500 
16210 


12968 
12968 


O 


In like manner, to prove a Sum or Number in Divifion, 
f 24814268 were divided by 3242, the Quotient will be 
ound to be 7654; then, for Proof, if you multiply 7654, 
ie Quotient, by 3242, the Diviſor, the Product will amount 
0 24814268, equal to the Dividend. 

Or, you may prove the laſt, or any other Example in 

ultiplication, thus, wiz. divide the Produdt by the Multi- 


licand, and the Quotient will be equal to the Multiplier. 
ee the Work. 2 N y ll 


D 3 7654 


$4. Di viſion of 


7654 
3242 
15308 
30616 
15308 
22902 


—— So 


7654) 24814208 (3242 


— — — — 


22962 
18522. 
15308 

32146 

30616 
15308 4 
15308 18 
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(o) 

From whence there ariſes this Corollary, that any On 
ration in Diviſion may be proved by Diviſion ; for, if, after 
Your Diviſion is ended, you divide the Dividend by the new 
Quotient, the new Quotient thence ariſing will be equal to 
the Diviſor of the firſt Operation; for Trial whereof, let 
the laſt Example be again repeated, 


3242) 24814268 (7554 
22694 


—— — — 


21202 
19452 


— U — 4 


17506 

16210 
12968 
12958 


__— 


(0) Tor 


＋ 
* 
— 
* 
yu 4 
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1 

5 
J 
5 
82 
3 
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l For Proof whereof divide again 248 14268 by the Quo- 
ent 7654, and the Quotient hence will be equal to the 


Diviſor 3242. See the Work, 
7657 24814268 (3442 
22902 


13522 

15308 
32146 | 
32616 


15308 
15308 
e SI 
But, in proving Diviſion by Diviſion, the Learner is to 


E obſerve this following Caution: That, if, after hi. Diviſion 
is ended, there be any Remainder, before you go about to 
: pore your Work, ſubtract the Remainder out of your 
Dividend, and then work, as in the following Example, 
where it is required to divide 43876 by 765; the Quotient 


here is 57, and the Remainder is 271. See the Work fol- 
lowing: 


7650 43876 (57 
3825 


— — 


5626 
$355 


— — 


271 


Now, to prove this Work, ſubtract the Remainder 271 
out of the Divideud 43876, and there remain 43605, 
or a new Divident to be divided by the former Quotient 
57, and the Quotient thence arifing is 765, equal to the 
gen Diviſor, which proveth the Operation to be right. 


D 4 43875 
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43876 
271 


57) 43005 (765 
399 


370 
342 


285 
285 


0 


Thus have we gone through the ſour Species of 4b. Ml 


netict, Viz. Addition, Subtraction, Multiplication, and Di- 
dien, upon which the following Rules, and all other Ope- 
rations whaWoever, that are poſſible to be wrought by Num- 
bers, have their immediate Dependence, and by them are 
reſolved. (Vide Gem. Fri/. Arith. Part I.) "Therefore, be- 
fore the Learner makes a farther Step in this Art, let him be 
well acquainted with what has been delivered in the forego- 
ing Chaptees. 


CHAP. VIIL 
Of Reduction. 


. D Fauctias is that which brings together two or more 
Numbers, of different Denominations, into one 
Denomination, Hall's Aritb. Chap. xiii. Page 152. or it 
ſerveth to change or alter Number, Money, Weight, 
Meaſure, or Time, from one Denomination to another ; 
and likewiſe to abridge Fractions to the loweſt Term. All 
which it doth preciſely, that the firſt Proportion remain- 
eth without the leaſt Jot of Error or Wrong committed ; 
ſo. that it belongeth as well to the Fractions as Integers, of 
which in the proper Place. Reduction is generally per- 
formed by Multiplication or Divifion ; from whence we may 
gather, that, _ 1 
2. Reduction is either aſcending or deſcending. 


3. Re 
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3. Reduction deſcending is, When it requireth to reduce a 
Sum or Number of a greater Denomination into a leſſer; 
which Number, when it is ſo reduced, ſhall be equal in Va- 
lue to the Number firſt given in the greater Denomunation ; 
Wing's Arith. 7, 2, 3, 4. as if it were required to know how 
many Shillings, Pence, or Farthings, are equal in Value to 
100/. or how many Ounces are contained in 4500 16. 
Weight ; or how many Days, Hours, or Minutes, there are 
in 240 Years, &c. And this Kind of Reduction is generally 
performed by Multiplication. 

4. Redudtion aſcending is, when it is required to reduce 
or bring a Sum or Number of a ſmaller Denomination into 
a greater, Which will be equivalent to the given Number; 
as ſuppoſe it were required to find out how many Pounds, 
Shillings, or Pence are equal in Value to 43785 Farthings ; 
or how many Hundreds are equal to (or in) 3748 Pounds, 


Sc. and this Kind of Reduction is always performed by Di- 


viſion. | 


5. When any Sum or Number is given to be reduced 


into another Denomination, you are to conſider whether it 
ought to be reſolved by the Rule deſcending or aſcending, 
He. by Multiplication or Diviſion; if it be to be per- 


formed by Multiplication, conſider how many Parts of the 


Denomination, into which you would reduce it, are con- 
tained in an Unit or Integer of the given Number, and mul- 
tiply the ſaid given Number thereby, and the Product thereof 


will be the Anſwer to the Queftion. As if the Queſtion. 


were, In 38 Pounds how many Shillings? Here I con- 


ſider, that in 1 Pound are 20 Shillings, and that the 38 


Number of Shillings in 38 Pounds will be 20 times 20 
38 ; where fore I multiply 38 J. by 20, and the Produẽt — 


760, and ſo many Shillings are contained in 38 Pounds, 750 


as in the Margin. 
But, when there is a Denomination or Denominations be- 


tween the Number given and the Number required, you 


may, if you pleaſe, reduce it into the next inferior Deno- 


mination, and then into the next lower than that, Sc. un- 


til you have brought it into the Denominaticn required. 


As for Example, Let it be demanded in 132 Pour ds how- 


many Farthings? Firſt, I multiply 132 (the Number 
of. Pounds given) by 20, - bring it into Shilling; 
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and it makes 2640 Shillings ; then do I 132 Pounds 
multiply the Shillings 2640 by 12, to 20 
bring them into Pence, and it produ- — 

ceth 31680, and ſo many Pence are 2640 Shil, 
contained in 2640, Shillings, or 132 12 
Pounds; then do I multiply the 

Pence, wiz. 31680 by 4 to bring 5280 
them into Farthings, becauſe 4 Far- 2040 
things are a Pency, and I find the Pro- — 
duct thereof to be 126720, and ſo 31680 
many Farthings are equal in Value to 4 

123 Pounds. As by the Work in the ———— 
Margin. | 126720 Far. 


6. And, if the Number propounded to be reduced is to 
be divided or wrought by the Rule aſcending, conſider 
how many of the given Numbers are equal to an Unit, or 
Integer, in that Denomination to which you would reduce 
your given Number, and make that your Diviſor, and the 
given Number your Dividend; and the Quotient thence 
ariſing will be the Number fought or required: As for 
Example, Let it be required to reduce 
2040 Shillings into Pounds? Here 1 J. 
conſider that 20 Shillings are equal to 2]o) 2640 (132 
a Pound; wherefore I divide 2640, 1 
the given Number, by 20, and the 
Quotient is 132, end ſo many Pounds 
are contained in 2640 Shillings. In 
Reduction deſcending and aſcending, 
the Learner is adviſed to take particu- 
lar Notice of the Tables delivered in 
the ſecond Chapter of this Book, where 
he may be informed what Multipliers 
and Diviſors to make Uſe of in the 
reducing of any Number to any o- 
ther Denomination whatſoever, eſpecially Eng/i/> Money, 
Weights, Meaſures, lime and Motion; but in this Place it 
35 not convenient to meddle with Foreign Coins, Weights, 
or Meaſures. : 

But if, in Reduction aſcending, it happen that there is a 
Denomination or Denominations between che Number gi- 
ven and the Number required, then you may —_ your 

| "ms 


LS) 


„ 
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Number given into the next ſuperior Denomination, and. 
when it is ſo reduced, bring it into the next above that, 
and ſo on until you have brought it into the Denomination 
required. As for Example, Let it be demanded in 126720 
Farthings how many Pounds ? Firſt, I divide my given 
Number, being Farthings, by 4, to bring them into Pence, 
becauſe 4 Farthings make one Penny, and there are 31680 
Pence; then I divide 31680 Pence by 12, and the Quo- 
tient giveth 2640 Shillings, and then I divide 2640 Shil- 
lings by 20, and the Quotient giveth 132 Pounds, which 
are equal in Value to 126720 Farthings: See the whole 
Work as it followeth : : 


12) þ fo 
4) 126720 (31680 (264[0 (132 


2140 


0 12 24 2 
ES 6 76 6 
8 27 48 4 
b 24 48 14 
4 32 2 © 
| —— . 
0 48 13 10 
7, When the Number given to be 20 
reduced conſiſts of diverſe Denomina- — — 
tions, as Pounds, Shillings, Pence, 960 SHil. 
and Farthings, or of Hundreds, Add 13 
Quarters, Pounds, and Ounces, c. — <—_———— 
then you are to reduce the higheſt Sum 973 
or greateſt Denomination into the 12 
next Inferior, and add thereunto the — — 
Number ſtanding in the Denominati- 1946 | 
on, which your greateit or higheſt 973 
| Number is reduced to ; then reduce — 
b the Sum into the next inferior Deno- 11676 Pence 


mination; adding thereto the Num Add 10 
ber ſtanding in that Denomina tion; 
do Sum 11686 
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do-ſo until you have brought the Number given into the 

Denomination propoſed. As if it were required to reduce 

48 J. 135. 10 d. into Pence; firſt, I bring 48 J. into Shil- 

lings, by multiplying it by 20, and the Product is 960 

Shillings; to which 1 add the 13 Shillings, and they make 

- 973 then I multiply 973 by 12, to bring the Shillings in- 
to Pence, and they make 11676, to which I add the 10 4. 
and they make 11686 Pence for the Anſwer. 

8. It in Reduction aſcending, after Diviſion is ended, 
any Thing remain, ſuch Remainder is of the ſame Denomina- 
tion with the Dividend. 

Example, In 4783 Farthings, I demand how many 
Pounds? 

Firſt, I divide the given Number of Farthings, vix. 
4783 by 4, to bring them into Pence, and the Quotient is 
3195, and there remain 3, after the Work of Diviſion is 
ended, which are 3 Farthings. 

Again, 1 divide 1195 Pence, the faid Quotient, by 12, 
to reduce them into Shillings, and the Quotient is 99 Shil- 
lings, and there is a Remainder of 7, which is 7 Pence, 

And then I divide 99 Shillings, the laſt Quotient, by 20, 
to bring it into Pounds, and the Quotient 1s 4 /. and there 
remain 19 Shillings ; ſo that I conclude that in 4783, the 
propoſed Number of Farthings, there are 4 Pounds, 19 Shil- 
lings, 7 Pence, 3 Farthings: View the following Opera- 

Don: 


12 210 
4) 4783 (1'95 (% 4 Pounds. 
4 108 8 


7 115 19 S510. 
4 108 


36 
—— 3 d. 17. 
2 Facit 4 19 7 3 
20 


— — 


3 Farth, Rem. Mort 


38 rem. 7 Pence. 
3 


1 » 
7 

2 4 

* 

F a 


2 
1 


. g. n 22 en ws FAA 
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Queſt. 1. In 438 J. how many 


&Shillings ? Facit 8760 Shillings ; 
for, by multiplying the 438 by 
o, the Product amounteth to ſo 
EX muck. 

1 Margin. 


See the Work in the 
Jueſt. 2. In 467 J. how many 


pence? Firſt, multiply the given 
XZ Number of Pounds 467 by 20, 
© to bring it into Shillings, and it 
makes 9340 Shillings ; then mul- 
= t:ply the Shillings by 12, and it 
"EX produceth 112080 Pence, as in 
the Margin. 


Or it may be reſolv'd thus, wiz. 


1 multiply the given Number of 


£8 Pounds 467, by 240, the Num- 
ber of Pence in a Pound, and 
the Product is the ſame, wx. 
112080 4. as by the Operation 
= appeareth, 


5673 Pounds. 
20 


11 3460 

ne BS 
226920 
113460 


13615 20 Pence. 
4 | 


Facit 5446080 * 


Reduction. 
More Examples in Reduction of Coin. 


- — ͤ — 
* s 2 8. * * & —_ * = * 
* 
1 


438 7, 
20 
— 


Facit 8760 l. 
467 Pounds. 
20 
9340 Shil. 
12 
— 


18680 
9340 


— ä 


Facit 112080 
467 Pound. 
240 


18680 
934 


— — 


Facit 112080 Praca. 


Or, 
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Or this Queſtion might have been thus reſolved, aux. 
multiply 5673, the given Number of the Pounds, by 960, 
th 


e Number of Farthings in a Pound, and it produceth the | 3 
ſame Effect, as you may ſee by the Work. SY 


5673 Pounds 20 Shillings 
960 12 
340380 240 Pente 
51057 4 
— mm rn———_— — 
Facit 5446080 Farthings. 960 Farthings, 


Otherwiſe thus: Firſt bring the given Number 5673 /, 7 
into Shillings, and multiply the Shillings by 48, the Num. 


ber of Farthings in a Shilling, and the ſame Effect is there- 3 2 
By likewiſe produced, vix. 1 


5673 Pounds 12 Pence. 5 5 
20 * 3 bi | 


113460 Shillings 48 3 1 
48 * 
—ůů— —ͤ—— 
907680 
453549 


— — 


Facit 5446080 Farthings. | 
Theſe various Ways of Operation are expreſſed to inform 
the Judgment of the Learner, with the Reaſon of the Rule, 


More Ways may be fhewn, but theſe are ſufficient even for 
the meaneſt Capacities. x 

Dueft. 4. In 458 7. 165. 7d. 3 grs. how many Far- 
things? To reſolve this Queſtion, conſider the 7th Rule of 
this Chapter, and work as you are there directed, and you 
will find the aforeſaid given Number to amount to 440479 
Farthings, viz, 4 


o 2 * 
P, * 5 * 

1 

= 

*+ 2 

. 7 
4 3 A 

_ 

m 


"A hap. 8. Reduction. 63 
"Rf f 1. d. . 


4 160 ů7 3 

20 

960 Shillings. 
Add 16 


Sum 9176 Shillings, 
12 


110112 Pence. 
Add - 


Sum 110119 Pence. 
4 


40476 Farthings. 
Aq 47 4 1 8 


Sum 440479 Farthings. 

This laſt Queſtion, or any other of this Kind, may be 
= more conciſely reſolved thus, wiz. When you multiply 
= the Pounds by 20, to bring them into Shi'lings, to the 
Product of the firſt Figures, add the Figure ſtanding in the 
Place of Units in the Denomination of Shillings ; but be- 
cauſe the firſt Figure in the Multiplier is (o) I ſay, o times 
8 is nothing, but 6 is 6, which 1 put down for the firſt Fi- 
gure in the Product; then, becauſe the Multiplier is o, I 


20 on no farther with it; for, if I ſhould, the whole Pro- 


duct would be o; but proceed, and, when I come to mul- 
tiply the ſecond Figure in the Multiplier, to the Product 
Mofit, I add the Figure ſtanding in the Place of Tens in the 
Denomination of Shillings, which is 1, ſaying, 2 times 8 
is 16, and the ſaid Figure 1 is 17; then 4g 4 down 7; 
and carry the Unit to the Product of the next Figure, as 
is directed in the 5th Rule of the 6th Chapter foregoing, 
and finiſh the Work. So that now you may have _ _ 4 

roduet 


. 


Product and Sum of Shillings at one Operation, which i; 3 


the ſame as before; and when you multiply the Shilling; 

by 12, to bring them into Pence, after the ſame Manner, 
add to the Product the Number ſtanding in the Denomina. 
tion of Pence; and ſo when you multipiy the Pence by 4, 
to bring them into Farthings, add to the Product the Num. 


ber ſtanding under the Denomination of Farthings. See the 
laſt Queſtion thus wrought : 


„ n . 
458 16 7 3 
20 
9176 $hi!, 
12 


— ans. a, 


18359 
9176 


110119 
4 


Facit 440479 Farthings. 


After the Method laſt preſcribed, are all the following : 7 
1 that are of the ſame Nature, wrought and re- 
ſolved. | 


BPueft. 5. In 4375866 Farthings, I demand how many 
Poet, Sings, Pence, and F 1 F i 

To reſolve this Queſtion, Firſt, I divide the given 
Number of Farthings by 4, and the Quotas is 1093966 
Pence, and there remain 2, after the Diviſion is ended, 
which by the 8th Rule foregoing, is 2 Farthings; then I 
divide 1093966 Pence by 12, and the Quotient is 91163 
Shillings, and there remain 10 after Diviſion, which by 
the ſaid 8th Rule are ſo many Pence, viz. 10 d. then. I di- 
vide 91163 Shillings by 20, and the Quotient 4558 J. and 
there remain 3 Shillings; ſo the Work is finiſhed, and 
I find that in 4375866 Farthings there are 45587. 35. 
10 d. 2 grs. | 3 
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Þ (12 240 2 
4) 4375866 (1093965 (917603 (4558 


| 


1 
.— "Rn 
3 
4 TY = 
* | 
4 


” 


bY. 4 108 8 
37 13 11 
: 36 12 10 


— — — 
1 26 10 d. 


2 grt, 4. . 4. gr. 


We: Facit 4 558 «00-3 

2e. 6. In 43867. I demand many Groats ? | 
"3 To reſolve this Queſtion, I reduce the given Number of 
Pounds into Shillings, and there are 87720 Shillings ; now 
I conſider that in a Shilling are 3 Groats, therefore I mul- 
—X tiply the Shillings by 3, and it produceth 263 160 Groats, 
dee the Work: 


4386 Pounds 
20 
87720 Shil. 
3 


Fac. 263166 Groats. 


The Queſtion might have been otherwiſe reſolved: thus, 
Viz. conſider in a Pound, or 20 Shillings, there are three 
times 20 Groats, which make 60, by which I multiply the 
Number of Pounds given, and it produceth the ſame Effect 
at one Operation, as followeth. 4386 


66 Reduction. Chap. 8. 8 
4386 Pounds. 1 
60 Groats in 205. 


Facit 263169 Greats in 4.386 /. 
Bet. 7. In 43758 Three pences, I deſire to know how 


many Pounds ? | 

To reſolve this, and many ſuch like Queſtions : Firſt, I 
divide ny given Number of Three-pences by 4, becauſe 
4 Three-pences are in a Shilling, and the Quotient is 
10939 Shillings ; and there remain 2, after the Diviſion is 
ended, which are 2 Three-pences (by the 8th Rule of this 
Chapter) which are equal in Value to 64. Then I divide 
10939 Shillings, and there remain 2, after the Diviſion of 
10939 Shillings by 2, and the Quotient giveth 549/. and 
195. remain: So that I conclude in 43578 Pieces, of Three- 
pence per Piece, there are 456/. 19s. 94. as by the Work 


appeareth : 
4) 43758 2ſo J. . 4. 
45 109309 (546 19 06 


— 10 


(2) Three-pences or 6 d. 


This Queſtion might have been ortherwiſe reſolved thus, 
wiz, Firſt, multiply the given Number of Three pences, 
43758, by z, the Number of Pence in Three-pence, and 
the Product, wiz. 134274, is the Number of Pence equal 
to the given Numher of Three-pences which Number of 
Pence may be brought into Pounds by dividing by 12, and 
by 20, and the Quotient you will find to be equal to the 
former Work, 546 J. 195. 6 % 423 12 
43758 


9 9755 
| _ —— 0 J. 
12 131274 (1093 (9 546 19 6 
\ F-1 12 10 
112 9 
108 B 
47 13 
36 12 
114 re. {ig &=. 
108 
(6) Pence remain. 


Or thus: Divide the given Number of 3 Pences by the 
X Number of Three-pences in a Pound, or 20 Shillings, 
which you will find to be 80; if you multiply 205. by 4, 
the Nnmber of Three-pences in a Shilling, you will find 
the Quotient to be 546 J. as before, and a Remainder of 
8 Three-pences ; and, if yon divide thoſe 78 Three-pences _ 
by 4, becauſe there are 4 Three-pences in a Shilling, you 
vill find the Quotient to be 19s. and 2 Three-pences re- 


main, which are equal to 64. which is the ſame that was 
before found, 


68 Reau&tioh, 


$15) 437508 (546 19 6 


2 Three-pences, or 6 d. 


Beef 8 In 4785 J. 135. how many Pieces of 133 
iece | 

This _ cannot be reſolved by Reduction deſcend- 
ing or aſcending abſolutely, becauſe 13 d. f is no even 
Part of a Pound, but rather by them both jointly, vix. by 
Multiplication and Diviſion; but if you bring the Number 

iven into Half-pence, and divide the Halt-pence by the 

alf-pence in 13 d. 4, wiz. 27, the Quotient, will de the 
Anſwer ; for, having brought 4785 J. 135. into Half. pence, 
I find it makes 2297112, which I divide by 27, becauſe 
there are ſo many Half-pence in 13 4. 4, and the Quotient 
gives 85078 Pieces of 13 d. 1, and 6 Half-pence remain 
over and above; Qbſerve the Work following : 
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[ J. G. 


4785 13 134 
20 
— 2 


713 Shillings 27 Half-pence 
in 24 Half-pence in a Shilling. 


232852 
191420 


2297112 Half-pence in the given Number, 
27) 2297112 (85078 Pieces of 13 d. 3. 


216 


| 137 

0 4 1 1 35 
— — — 
211 
189 


222 


216 


Remain (6) Half, pence. 

It would have produced the fame Anſwer, if you had 
reduced your given Number into Farthings, and divided 
by the Farthings in 13 d. 4. wiz. 54; for always the Di- 
3 vidend and the Diviſor mutt be of one Denomination, and 
then you would have had a Remainder of 12 Farthings, 
which are equal in Value to the former Remainder of 6 
Half-pence, as you may prove at your Leiſure. 

N | 2 ff. g. In 540 Dollars at 4 s. 4 4. per Dollar, how 
ES many Pounds Sterling: 

2 Firſt, bring your given Number of Dollars into Pence, 
and then your Pence into Pounds, according to the former 
Direction: Thus in 4. 4d. wiz. a Dollar, you will 
find 52 Pence; by which multiply 540 Dollars, and it 
produceth 28080 Pence, which if you divide by 240 (the 
F2nce in one Pound) the Quotient will give you 1171. 
Which are equal in Value to 540 Dollars, at 4s. 4 4. per 
Dollax 540 


r 
— 
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f 4. . 
549 4 4 

3 18 


1080 52 
2700 


2400) 280800 (117 


24 
40 
24 
168 
168 
(0) 4. 4. 
| ; 840 1 4 
The foregoing Queſtion 13 3 
might have been otherwiſe — — 
wrought thus, viz. Multiply 1620 13 
40, your given Number of 5440 — 
ollars, by 13, the Number | 
of Groats in a Dollar, or 45. 6]o) 70200 (117 
4 4. and it produceth 7020 FI 
Croats; which divide by 60 6 
the Groats in one Ponnd, or 20 — 5 
Shillings, and the Quotient is 10 
117 , as before. See the Work: 6 


. LY X 8 * 1 5 N 5 +: 


. 5 N 4D J R244. — 7 9 
2 2 au | 8 < s &. > : NL * 2... IS&# — $ > J > 
te 83 & \ - 4 Ac ©* 7% + T5. - if x wa» — 0 oe r > * y _ - 
r BY 8 3 * x 1 * 4 3 1233 R 1 . 5 „FFF! pn - X r 1 Pe 3 2 EE SPINEL , 
. . «<a * No a, " TALES C on 25 . 6a 2 EX 8 ES „ T1 pat Mr. rp 32 - % SIE" * 22 IRE. & X25 I8< 3 A * Nai #3 (Fg e 7 * * £ 2 
- . 3 # i % Ix) Py . 2 / - . . er e ox ® * 2 . r 8 * re — = SE 0 2 — 2 n L 
2 ö * , 2500 If cats ee El? r * * < ad * q 4 as 5 N 


(o) 

vefl. 10. In 86 Pieces of 4 4. 1 per Piece, I de- 
*. — many PAI Shillings, 5 Pence? | 
Firſt, bring your given Number, Four-pence Half penny, 
all into Half-pence ; which you will do, if you multiply by 
9, the Number of Half-pence in 4 4. 4, and the Product 
23 4926474 Halfpence ; which are brought into Pounds, 
i 
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if you divide them by 24, the Half-pence in a Shiling, and 
20, the Shillings in a Pound, and make 10263 J. * 9 4. 


4 * 
547386 * 


9 Half-pence 


„ 
Fac. 10263 9 9 


234 rem. (9) Shilling, 
216 


—— — 


Rem. 18 Half-pence or 9 d. 


. 11. In 4386 J. J demand how many Pieces of 64. 
of 4d. and of 2 d. of each an equal Number! That is to 
ſay, What Number of Six-pences, Groats, and Two- pences 
wi:l make 43861. and the Number of each equal? 

The Way to reſolve Queſtions of this Nature is to add 
the teveral Pieces into which the given Number is to be 
brought, into one Sum, and reduce the given Number into 
the ſame Denomination wi'h their Sum; then divide the 
{aid Number ſo reduced by the ſaid Sum, and the Quotient 
wi give you the exact Number of each Piece. And, after 


the ſame Method, will we proceed to reſolve the preſent Queſ- 
Lon, UL, 


4386 


72 Reduction 


4386 Pounds 
240 Pence 


175440 
8772 


— — — 


12) 1052640 (87720 


(0) 


So that I conclude by the Operation, that 87720 Sh. 
pences, 87720 Groats, and 87720 Two-pences, are juſt as | 
much or equal to 4386 J. or, if you admit of 5 5. to be thus 
divided, it is equal to 5 Six-pences, and 5 Four-pences, or 
Groats, and 5 '1'wo-pences. . 

Another Queſtion of the ſame Nature with the laſt is this . 
following, vis. Ich. 

Queſt. 12. A Merchant is deſirous to change 148 J. into the 
Pieces of 13 d. +, of 124. 94. 64. and 44. and he will 
have of each Sort an equal Number of Piece: I deſire to 
know the Number. | 

Do as you were taught in the laſt Quaſtion, wiz. add the 
ſeveral Pieces together, and reduce the Half-pence ; then 
reduce the Sum to be changed, wiz. 148 J. into the ſame 
Denomination, and divide the Greater by the Leſſer, and in 
the Quotient you will find the Anſwer, vis. 798 is the 
Number of each of the Pieces required, and 18 remain, 
which are 18 Half-pence, by the 8th Rule of this Chapter, 
See the Work as followeth : 


145 


| 1 Chap. 8. Redufor. 73 


I 148 : 13% 
2 240 Pence in a Pound 12 
1 9 
5920 0 

296 4 


35520 Pence in 248 J. Sum 444 
2 | 2 


HO 


71040 Half-pence. 89 Half-pence, 


89) 71040 (798 Pieces of each Sort, 
62 3 


874 
801 


730 
712 


Rem. (18) Half-pence. 


5 4 
r I 
Erna =—— — — - — my 


* 
„ oor, n — 
. ore A” —_ 


r 
— 


The Truth of the two foregoing Operations will thus be 
proved, viz. Multiply the Anſwer by the Parts or Pieces 
into which the given Number was ROE and having ad- 
ded the ſeveral Products together, if their Sum be equal to 
the given Number, the Anſwer is right, otherwiſe not; ſo 
che Anſwer to the 11th Queition was 87720 ; which is proved. 
Jas followeth, vis. 
S1X-PENCES maxe 2193 
1 $7720 4 Four-pences make 1462 
Two-pences make 531 


The Total Sum of them 4386, which W tv 

| Sum given to be changed. 

The Anſwer to the 11th Queſtion was 79: and 1% 
Af pence remained, after the Work was einde 


Truth of the Work may be proved as the to: ul, iy, 


E 
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9 of 13 + make —44 17 og 


Pieces of 12 make x —-39 13 co 

798 y Pieces of 9 make — 29 18 06 
U of 6 make — —19 19 co 

Pieces of 4 — —12 O6 oo 

and 18 Half - pence, or gd. remain oo o o 


The Total Sum of them 148 oo oo 
which Total Sum is equal to the Number that was firſt 
given to be changed, and therefore the Operation was right- 
ly performed. _ 

Reduction of Troy-weight, 

We come now to give the Learner a few Examples in 
Troy-weight ; in Working whereof he muſt be mindful of 
the Table of 7roy-weight delivered in the ſecond Chapter 
of this Book, 


Queſt. 13. In 482 J. 7 ox. 13 p.w. 21 gr. how many 
Grains? 


Multiply by 12, by 29, J. oz. p. au. gr. 
and by 24, taking in the Fi- 1 31 
ures ſtanding in the ſeveral I2 
3 according to — 
the Direction given in the 971 
Seventh Rule of this Chap- 482 
ter, and you will find the Pro- — 
duct to be 2780013 Grains, 5791 Ounces 
which is the Number requir- 20 
ed, or Anſwer to the Queſti- 
on. See the whole Work, 115833 Penny-abeig bis 
as in the Margin: 24 
7 403333 
231008 


f 


5 Fac. ee 
Que ſt. 14. 2780013 Grains, I demand how many Pounds, 
Ounces, Penny-weights, and Grains ? 
This is but the foregoing Queſtion inverted, and is re- 
ſolved by dividing by 24, by 20, and by 12, and the An- 
twer is 482 J. 7 0%. 13 Pp. w. 21 gr. 


24 


* 5 | 
K A's Re. * Ser. 71 * # 
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r 2 n 


Reduction. 


12) 
(5791 (482 4 


2 10 48 


-— — 


3 13 79 
24 14 90 
i] 140 18 31 
75 120 18 24 
1 200 2 Rem. 7 Ounce:. 
15 192 2 
«= 81 Rem. 13Penny-weights. 
_ -: 
1 — a J. 8%. P. W. gr. 
LEED. 93 „ WT Os es 
E ' 3 7 2 


X Rcmain 21 Grains. 

H. 15. A Merchant ſent to a Goldſmith 16 Ingots 
t Silvcr, each containing in Weight 2/. 8 ox. and or- 
ered it to be made into Bowls of 27. 8 ez. per Bowl, 
nd Tt ankards of 1/7, 6 oz. per Piece, and Salts of 10 oz. 


= 7. . per Salt, and Spoons of 1 oz. 18 . per Spoon, 


= cach Sort he mutt make? 
The Queſtion is of the ſame Nature with the 11th and 
ech Queſtion foregoing, and may be anſwered after the 
me Method, wiz. Firſt, add the Weight of the ſeveral 
eſſels, into which the Silver is to be made, into one Sum, 
ad reduce them to one Denomination, and they make 1248 
any wy, nd, then reduce the Weight of the Ingot into 
e {ame Denomination, viz. Penny- weights, and it makes 
goo Penny-weights, and multiply them by the Number of 
ots, vz. 16, and the Froduti will give you the Weight 
the 16 Ingots, wiz. 8960 ; then divide the Prcuct by 
eight of the Veſſcl', wiz. 1248, and the Quoticnt 

veth you the Anſwer to the Queſtion, wiz. 7, and 2:4 
W. remaincth over and above. 
E 2 


- 
- 


ud of each an equal Number; I defire to know how many 
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FA o. J. ox. p. ab. 
| | 2 4 2 08 oo 
| 12 1 06 oo 
— 8 
28 © OI 18 
1 — — 
— Sum 5 o2 08 
560 Penny- weights 12 
16 Ingots — 
— 62 
3360 20 
560 — 
—— 1248 
8960 , 
1248) 8960 (7 Veſſels of each 
8730 | 


Rem. 234 PennySeeights. 
The Preof of the Work as followet b, vis. 
1b. oz. p. au. 
Bovels of 2 o8 oo per Bowl is 18 o8 oo 
Tank. of 1 06 oo per Tank. is 10 eb co 
7 I Salts of o 10 10 per Salt, is 6 O 10 
Spoons of © O2 18 per Spoon, is 10 o1 ob 


bm 


37 04 09 


nr 


So that you ſee the Sum of the Weight of each Veſſel, 
together with the Remainder, is 37 /b. 4 oz. Which is equal 
to the Weight of the 16 Ingots delivered. For, if 37 1b. 40%, 
be reduced to Penny-weights, it makes 8960. 


Reduddion 
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Reduction of Avoirdupoiſe-weight. 
In reducing Avoirdupoiſe-weight, the Learner muſt have 
Recourſe to the Table of Avoirdupoiſe-weight, deliver'd in 
the ſecond Chapter. 


Pueft. 16. In 47 C. 1 gr. C. gr. 76. 
20 . how many Ounces ? 47 1 
Multiply by 4, by 28, and 16, 4 
and the laſt Product will be PEER 
the Aniwer, wiz. 84992 189 grs. 
Ounces, See the Margin: 28 

1512 
380 
3212 16. 
20 
* — — 
31172 
5312 


| Facit 84992 Oun. 

Oveft. 17, In 84992 Ounces, I demand how many 
C ors. 1b, ex. 

'This is the foregoing Queſtion inverted, and will be re- 
ſolved, if you divide 16 by 28, and by 4, and the Anſwer 
is 47 C. 1 gr. 20 lb. equal to the given Number in the fore. 
going Queſtion. h | 
28) C., . . . 
16) 84992 (5312 (189 47 1 20 oo 


. 


„ 
49 K 
48 224 28 
19 272 qr. l 
*16 252 
32 20 Pounds. 
$4” 
(0) F. 3 Quef? 


| "MB | 
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Que. 18. In 45 Tuns of Wine, how many Gallons? 


Muitiply by 4, and by 63, and the Product is 11 349 Gallon; 


fei the Anſwer, 


Que, 19. In 14 Rundlets of Wine, each containing 18 
Gaitons, 1 demand how many Hogſheads ? 

Firſt, find how many Gallons are in the 34 Rundlety 
Which you may do, it you multiply 24 by 18, the Cone ' 
tent of a Rundlet, and the Product is 012 Gallons; which 2. 3 
vou may reduce into Hogſheads, if you divide them by; 
aud = 3 will be 2 Hogſheads, and 45 Gallons, Set 
lg Work: | 


34 
18 


272 
* 


63) 612 (9 ds. | 
567 Facit g hhds. 45 Gal, 


Remain 45 Gallons, 


©. 20. In 12 Tuns, how many Rundlets of 14<Gallon 
per Rundlet ? | 

Reduce your Tuns into Gallons, and divide them by 14, 
the Gallons in a Rundlet, and the Quotient, 216, is your 
Anſwer. See the following : 12 


Reduction. —̃ 


14) 3024 (216 Rundlcts. 


28 
22 
14 
84. 
5 94 
"| (o) Facit 216 Rundlets; 
31 Redi Aion of Long-meaſure, 


Aue. 21. I demand how many Furlongs. Poles, Inches, 
and Barley-corns will reach from Lenden to York, it beuig 
accounted 151 Miles! 


151 Miles 
8 Furlongs 


1208 Furlongs | 
40 Poles ina Furlong 


48320 Poles 
10 Half yards in a Pole 


— — erm nm y—— . 
483200 Haif-yards 
1S Inches in a Half yard 


EN 
3805600 
483200 


— — üñ— 


8697 Inches 
3 Barley-corns in 1 Inch, 


— r＋—:—⅛n[· 


Facit 26092800 Barley-corns in 151 Miles. 
. 


fo Reduction. Chap. 8. 

Que ft. 22. The Circumference of the Earth, as all other BY 
Circles are, is divided into 360 Degrees, and each Degree in. 
to 60 Minutes, which uuon the Superhcies of the Earth, 
are equal to 60 Miles; now I demand how many Mile, 
Furlongs, Perches, Yards, Feet, and Barley-corns, will . 
reach round the Globe of the Earth. 9 


360 Degrees | 


6o Minutes or Miles in a Degree 


„ 
21600 Miles upon the Earth 
8 Purlongs in a Mile 
172800 Furlongs upon the Earth 
| 40 Perches in a Furlong 


691 2000 Poles or Perches about the Earth 
11 Half-yards in a Perch 
69120c0 
6912CCO 


— ũ— — — —ů— D 


76032co0 Half. yards upon the Earth 


38016000 Yards, wiz. the Half- yards 
3 divided by 2 


— ——— 


1 14048000 Feet about the Earth 
12 Inchesin a Foot 


| 228026000 
114048000 
1 368 57 6c00 Inches about the Earth 
3 Barley-corns in an Inch. 


Fac. 4105728c00 
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And ſo many will reach round the World, the whole 
being about 21600 Miles; ſo that, if any Perſon were to 
go round, and go 15 Miles every Day, he would go the 
whole Circumference in 1140 Days; which is 3 Years, 11 
Months, and 15 Days. 


Reduction of Time. 
Duc. £3. In 28 Years, 24 Weeks, 4 Days, 16 Hours, 
30 Minutes, how many Minutes ? 
Years Weeks Days Hours Minutes, 
28 24 4 16 30 
52 Weeks in a Vear 


60 
142 


]P— - — 


1480 Weeks 
7 


10364 Days 


248752 Hours 
60 


— — 


11925150 Minutes. 


Note, That in reſolving the laſt Queſtion after the Method 
expreiled, there are loſt in every Year 30 Hours. For the 
Year contiiteth of 305 Days and 6 Hours; but, by multiply- 
ing the Year by 52 Weeks, which is 304 Days, you loſe 1 
Day and 6 Hours every Year; wherefore, to find an exact 
Answer, bring the odd Weeks, Days, and Hours into Hours, 
and then multiply the Years by the Number of Hours in the 
Year, iz. 8760, and to the Product add the Hours con- 
tained in the odd Time, and you have the exact Time in 
Hours, which bring into Minutes, as before, See the laſt 
Queltion thus reſolved : | 

E 5 Neck, 
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eres. Days. Hour;, 
3 16 


7 

Days, Hours. 172 

> RS © 0 24 
8766 24 — 
— * 094 

172 1460 345 
178 730 — 

197 — 4144 Hours 
228 8766 Hours in a Year. 


| 249592 Hours, 
60 


56 K» 


—— 


14975520 Minutes in 28 Years. 


So you ſee that according to the Method firſt uſed to re- 


. a: . . . . 3 
folve this Queition, the Hours contained in the given Time | 
are 24875 ; but, according to the laſt, beſt, or trueſt Me-. 
thod, they are 249592, Which exceeds the former by 810 


Hours. 


Bat, for moſt Occaſions, it will be ſufficient to multiply 
the given Years by 365, nd to the Product add the Days 
in the odd Time, if there be any; and then there will be 
only a Lois of Hours in every Year, which may be ſup- 
plied by taking a fourth Part of tie given Years, and add- 
ing it to the contained Days, and you have your Deſire. 
Aue. 24. In 438557540 Minutes, how many Years ? 
Facit 834 Years, 4 Days, 19 Hours, 


8766 


* 
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8766) Years Days Heure. 
(lo) 438657 54% (7310939 (834 4 29 


42 70128 
18 29815 
18 26298 
5 35179 
6 35064 
57 24) 115 (4 Days 
$4 90 
35 Rem. (9) Hours, 
30 
54 
54 
(0) 


2ueft. 25. I deſire to know how many Hours and Minutes 
it is ſince the Birth of our Saviour Jeſus, being accounted 
1750 Years ? ; 


- 1 . 
1 * 0 F ; - 6 x © 2 
AI. Sr CI” oF" . 
a wy * : = 


deen Number of Years by 8766, and the Product is 15314202 
== :1ours, and that by 6o, and the Product is 918452120 Mi- 
_ utes, See the Work: 


A 17 50 by 
1 8766 

F 10500 

10500 

; 

4 — 12250 

YH 13000 

2 . | 

1 14340500 Hours in 1750 Years, 
1 60 


9604 30000 Minutes. 
Nate, 


This Queſtion is of the ſame Nature with the 24th forego- 
ing, and aſter the fame Manner is reſolved, viz. multiply the 


n Fama” 1 E 2 


» om” 
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N:te, That, as Multiplication and Diviſion do inter. 
changeably prove each other, ſo Reduction deſcending and 
aſcending prove each other by inverting the Queſtion, az 
the 13th and 14th; and Ikewiſe the 16th and 17th Queſtions 
foregoing, by Iuverſion, do interchangeably prove each- o- 
ther. The like may be performed for the Proof of any 
Queſtion in Reduction Whatſoever. 


CHAP; K. | 


Of Comparative Arithmetick : viz. The Relation 
of Numbers one to another. 


Omparative Arithmetick is that which is wrought by 

Numbers, as they are conſidered to have Relation one 

to another, and this conſiſts either in Quantity or Quality, 
See Boetius's Arithm. I. cap. 21. 

2. Relation of Numbers in Quantity is the Reference 
or Reſpect the Numbers themſelves have one to another, 
where the 'Terms of Numbers propounded are always two, 
the firſt cMled the Antecedent, and the other the Conſe- 
quent. See Wingate's Arithm. 

3. The Relation of Numbers in Quantity conſiſts in the 
Differences, or in the Rate or Reaſon that is found be. 
twixt the Terms propounded, the Difference of two Num- 
bers being the Remainder found by Subtraction, according 
o Al/tead ; but the Rate or Reaſon betwixt two Numbers 1s 

he Quotient; of the Antecedent divided by the Conſequent; 
ſo 21 ard 7 being given, the Difference be:wixt them will 
be found to be 14, but the Rate or Reaſon that is betwixt 
21 ard 7 will be found to be triple Reaſon, for 21 divided 
by 7, quotes 3, the Reaſon or Rate. : 

4. The Relation of Numbers in Quality, otherwiſe called 
Proportion, is the Reference or Reſpe& that the Reaſon of 
Numbers have one to another ; therefore the Terms given 
ought to be more chan two. Now tne Proportion or 
Kenſon between Nambers relating one to another is either 
Arithmetical or Geometrical. | 

5. Arithmctical Proportion is, When divers Numbers 
difter one from another by equal Reaſon, that is, have equal 
Lifterence. 
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So this Rank of Numbers, 3, 5, 7, 9, 11, 13, Is, 17, 
differ by equal Reaſon, vir. by 2, as you may prove. 

6. In a Rank of Numbers that differ by Arithmetical 
Proportion, the Sum of the Firſt and laſt Term being mul- 
tiplied by by half the Number of 'Terms, the Product is the 
total Sum of all the Terms. 

Or, if you multiply the Number of the Terms by the 
half Sum of the firſt and laſt Terms, the Product is the total 
Sum of all their Terms. | 

So in the former Progreſſion given, 3 and 17 are 20, 
which multiplied by 4, viz. half the Number of Terms, 
the Product gives 80, the Sum of all the Terms; or mul- 
tiply 8, the Number of Terms by 10, half the Sum of the 
firſt and laſt Term, and the Product gives 80, as before. 

So alſo, 21, 18, 15 12, 9, 6. 3, being given, the Sum 
of all the Terms will be found to be 84; for here the Num- 
ber of the Terms is 7, and the Sum of the firſt and laſt, wiz. 
21 and 3, is 24, half whereof, viz. 12, multiplied by 7, 
produceth 84, the Sum of the "Terms ſought, 

7. In three Numbers that differ by Arithmetical Propor- 
tion, the Double of the Mean, or middle Number, is equal 
to the Sum of the Extreams. | 

So, 9, 12, and 15, being given, the Double of the Mean 
*, viz. 24, is equal to the Sum of the two Extreams, q, 
and 15. 

8. Four Numbers that differ by Arithmetical Proportion 
(cither contained or interrupted) the Sum of the two Means 
is equal to the Sum of the two Extreams. | 

So, 9, 12, 18, 21, being given, the Sum of 12 and 18 
wi be cqual to the Sum of g and 21, wiz. zo; alſo 6, 8, 
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t 14. 15, being given, che Sum of 8 and 14 is equal to the 
d Sum of E, and 16, 7. 22, Wc. See MWingate's Arithm. c. 35. 
: 9. Geometrical Proportion, by ſome called Geometrical 
r Progreſſion, is when divers Numbers differ, according to 


right Reaſon. 

So, 1, 2, 4, 8, 10, 32, 64, Sc. differ by double Reaſon; 
and 3, 9, 27, 81, 243, 729 differ by triple Reaſon; 4, 16, 
©4, 250, Oc, differ by quadruple Reaſon, &c, 


— 


10. In 
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10. In any Number that increaſes, by Geometrical Pro- 
Portion, if you multiply the laſt Term by the Quotient of 
any one of the Terms divided by another of the Terms, 
which, being leſs, is next unto it, and, having deducted or 
ſubtracted the firſt Term out of that Product, divide the 
Remainder by a Number that is an Unit leſs than the ſaid 
Quotient, the laſt Quote will be the Sum ofall the Terms. 

So, 1, 2, 4, 8, 16, 32, 64, being gi- | 


ven, firſt I take one of the Terms, wiz. 64 
8, and divide it by the Term which is 4) 8 42 
leſs, and next to it, viz. by 4, and tge L 
Quotient is 2, by which multiply the 128 

laſt Term by 64, and the Product is 128; I 

from whence I ſubtract the firſt Term, — — 
ix. 1, and the remainder is 127, which 1) 127 (127 


Dividend by the Quotient 2, and made leſs 
1; viz. 1, the Quote is 127, for the Sum of all given 
Terms, as by the Work in the Margin. 

So, if 4, 16, 64, 256, 1024, were given, the Sum of 
all the Terms will be found to be 1364. 


For firſt I divide 64, one of the Terms, 1024 
by the next leſſer Term, and the Quo- 16) 64 (4 
tient is 4, by which I multiply the laſt — — 
Term 1024, and it produceth 4096; from 4096 
whence I ſubtract the frſt ferm 4, and 4 
the Remainder is 4-92, Which I divide — — 


by the Quote leſs by 1, wiz. 3, and the 3) 4092 (13614 
Quotient 13614, for the total Sum of all 
the Terms, as per Margin. 

11. Three Geometrical Proportionals being given, the 
Square of the Mean is equa! to the Rectangle, cr Product of 
the Extreame. 

So, 8, 16, 32, being given, the Square of the Mean, wiz, 
16, is 256, which is equal to the Product of the Extreams 8 8 
and 32, for 8 times 32 is equal to 256. 

12. Of four Geometrical Proportionable Numbers given, 
the Product of the two Means is cqual to the Produtt of the 
two Extreams. 

So, 8, 16, 32, 42, being given, I ſay, that the Product 
of the two Means, wiz. 16 times 32, which is 512, is equal 
do $ times 04, the Product of the Extreams, = 

Ilg 


Chap. 10. Single Rule, Kc. 87 


Alſo if 3, 9, 21, 63, were given, which are interrupted, 
I ſay, 9 85 21 is equal to 3 times 63, Which is equal 
80. 4 , 

+ 4 al hence ariſes that precious Gem in Arithmetick, 
which, for the Excellency thereof, is called the Golden Rule, 

or Rule of Three. 


CNA: A. 
Single Rule of Three Direct. 


'Þ HE Rule of Three, not undeſervedly called the 
Golden Rule, is that by which we find out a 
ſourth Number in Proportion unto three given Numbers, 
ſo as the fourth Number that is ſought may bear the ſame 
Rate, Reaſon, and Proportion to the third given Number, 
as the ſecond doth to ie firſt, from whence it is called the 
Rule of Proportion. 

2. Four Numbers are faid to be proportional, when the 
> firſt containeth, or is contained by the ſecond, as often as 
= the third containeth, or is contained by the fourth. Vide 
_—_ V-irgctes Arith. Chap. 8. Set. 4. 

So theſe Numbers are ſaid to be Proportionals, viz. 3. 
6, 9, 18, ſor as often as the firſt Number is contained in 
the ſecond, ſo often is the third contained in the fourth, 
wir. twice. Alſo o, 3, 15, 5, are ſaid to be Proportionals ; 
for, as often as the firſt Number containeth the ſecond, 
ſo oiten the third Number containeth the fourth, wiz. 3 
Umes. : h 

3. The Rule of Three is either Simple or Compound. 

4. The Simple, or Single Rule of Three, conſiſteth of 4 
Numbers, that is to ſay, it bath 3 Numbers given te find 
out a fourth, and this is either Direct or Inverſe, Vide A. 
fied. Math. Lib. ii. c. 13. | 
5. The Single Rule of Three Direct, is when the Pro- 
portion of the firt Term is to the ſecond, as the third is 
to the fourth; or when it is required that the Number 
ſought, viz. the fourth Number, muſt have the ſame Pro- 
Portion to the ſecond, as the third hath to the firſt. 

6. In the Rule of Three, the greateſt Difficulty is to 
diſcover the Order of the 3 Terms of the Queſtion, pro- 


pounded, 
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pounded, vix. which is the firſt, ſecond, and third; which 
that you may underſtand, obſerve, that, of the three given 
Numbers, two always are of one Kind, and the other is of 
the ſame Kind with the proportional Number that is ſought; 
as in this Queſtion, wiz. If 4 Yards of Cloth coſt 12 Shit. 
lings, what will 6 Yards coſt at that Rate? Here the two 
Numbers of one Kind are 4 and 6, viz. they both fignify ſo 
many Yards, and 125. is the ſame Kind with the Number 
ſought, for the Price of fix Yards is ſought. 

Again obſerve, 'I hat of the three given Numbers, thoſe two 
that are of the ſame Kind, one of them mutt be the firſt, and 
the other the third, and that, which is of the ſame Kind with 
the Number ſought, mult be the ſecond Number in the Rule 
of Three; and that you may know which of the ſaid Num- 
bers to make your firſt, and which your third, know this, that 
to one of theſe two Numbers there is always affixed a De- 
mand, and that Number, upon which the Demand lies, muſt 
always be reckoned the third Number. As, in the fore- 
mentioned Queſtion, the Demand is affixed to the Number 
6, for it is demanded, What 6 Vards will coſt? And 
therefore 6 muſt be the third Number, and 4, which is of 
the ſame Denomination or Kind with it, muſt be the firſt, 
and conſequently the Number 12 muſt be the ſecond ; and 
then the Numbers, being placed in the fore-mentioned Order, 
will ſtand as followeth, vis. 


Yards 6. Yards 
4 12 6 


7. The next Thing is, to find oat the fourth Number in 
Proportion; which that you may do, multiply the ſecond 
Number by the third, and divide the Product thereof by the 
firſt; or (which is all one) multiply the third 'Term, or 
Number, by the ſecond, and divide the Product thereof by. 
the firlt, and the Quotient thence ariſing is the fourth Num- 
ber in a direct Proportion, and is the Number ſought, or 
Anſwer to the Quetition, and is of the ſame Denomination 
that the ſecond Number is of. As thus, Let the fame Que- 
ſtion be again repeated, wiz. If 4 Yards of Cloth coſt 12 
Shillings, what will 6 Yards coſt ? © 


Having 
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Having placed your Numbers e to the ſixth Rule 
of this Chapter foregoing, I multiply the ſecond Number 12, 
by the third Number 6, and the Product is 72 ; which Pro- 
duct I divide by the firſt Number 4, and the Quotient thence 
ariſing is 18, which is the fourth Proportional or Number 
ſought, viz. 18 Shillings, becauſe the ſecond Number is 
Shillings, which is the Price of 6 Yards, as was required by 
the Queſtion, See the Work following. 


yds Fi yds g. 
If 4 I 3 6 18 


4) 72 (18 Shullings 


(0) 


2uef. 2. Another Queſtion may be this, vix. If 7 C. of 
Pepper coſt 21 /. how much will 16 C. coſt at that Rate? 

To reſolve this Queſtion, I confider that (according te 
the 6th Rule of this Chapter) the Terms of Numbers 
ought to be placed thus, wiz. the Demand ly ing upon 16C, 
it muſt be the third Number, and that of the ſame Kind with 
it muſt be the firſt, wiz. 7 C. and 21 /. being of the ſame 
Kind with the Number ſought, mult be the ſecond Number 
in this Queſtion ; then I proceed according to the 7th Rule, 
and multiply the ſecond Number by the third, viz. 21 by 
16, and the Product is 336, which I divide by the firſt 
Number 7, and the Quotient is 48 J. which is the Value of 


15 C. of Pepper, at the Rate of 21 J. for 7 C. See the Work 
following. 
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| #8 J. G. 
5-232; :-16 
16 
126 
21 


7) 330 (48 /. 
28 


56 
56 Facit 480. 


0 


8. If when you have divided the Product of the 2d and 
3d Numbers by the firſt, any Thing remain after Diviſion is 
ended, ſuch Remainder may be multiplied by the Parts 


of the next inferior Denomination, that are equal to n 
Unit, or Integer, of the ſecond Number in the Queſtion, 


and, the Product thereof, being divided by the firſt Number 
in the Queſtion, the Quotient is of the ſame Denomination 


with the Parts by which you multiplied the Remainder, and "3 
is Part of the 4th Number which is ſought. And further- more, 
if any Thing remain, after this laſt Diviſion is ended, mul- 1 


tiply it by the Parts of the next inferior Denomination equal 
to the Unit of the laſt Quotient, and divide the Product by 
the ſame Diviſor, viz. The firſt Number in the Queſtion, 
and the Quotient is of the ſame Denomination with your 
Multiplier; follow this Method, until you have reduced your 
Remainder into the loweſt Denomination, t. An Example 
or two will make this Rule very plain, which may be tae 
following. 


Queſt. 3. If 13 Yards of Velvet, Sc. coſt 21 J. what 
will 27 Yards of the ſame coſt at that Rate? | 
Having 


H 
:i% 1 
2 * 
1 p 
BY as 
2 N 
x 2 / 
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Having ordered and wrought my Numbers, according to 
the 61h and 7th Rules of this Chapter, I find the Quotient 
to be 43 /. and there is a Remainder of 8, ſo that I con- 
clude the Price of 27 Yards to be more than 43/. and, to 
the Intent twat I may know how much more, I work ac- 
cording to the foregoing Rule, viz. I multiply the ſaid Re- 
mainder 8 by 20, becauſe the ſecond Number in the Queſ- 
tion was Pounds, and the Product is 160, which being di- 
vide} by the firſt Number, viz. 13, it quotes 12, Which are 
12 Snilings ; and there is yet a Remainder of 4, which I 
multiply by 12 Pence, becauſe the laſt Quotient was Shillings, 
and the Product is 48, which I divide by 13, the firſt Num- 
ber, and the Quotient is 3 4. and yet there remaineth q, 
wh.ch I maltiply by 4 Farthings, and the Product is 36, 
which J divide by 13 again, and it Quotes 2 Farthings; and 
there is yet a Remaider of 16, which, becauſe it cometh 
not to the Value of a Farthing, may be neglected, or rather 
ſet after the 2 Farthings over the Diviſor, with a Line be- 
tween them ; and then, by the 21ſt and 22d Definitions of 
the firſt Chapter of this Book, it will be 4$ of a Farthing ; 
ſo that I conclude, that if 13 Yards of Velvet coſt 21 /. 2 
Yards of the ſame will coſt 43 J. 12s, 242 grs. whic 
Fraction is 10 Thirteens of a Farthing. See the Operation 
25 followeth : 


. 
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. 
5 


13) 160 (125. 
13 
30 
2 
Remain 
Multiply 12 
13) 48 (3% 
39 


Remain 
Multiply 4 
13) 36 (2 
26 
Remain 10 
| | | TONS OA 77. 
F Facit 43 12 3 27 


Duel. 4. Another Example may be this following. vis. 


If 14 Pounds of Tobacco ceſt 27 5. what will 478 Pounds 
colt at that Rate? Work 


+ 
= 
oy 
: 


* Chap. 10. 


of Three Direct. 


Work according to the laſt Rule, and you will find it to 
amount to 46 J. 1 5. 10 d. 114 grs. and, by the 5th Rule of 
the $th Chapter, 921 5. may be reduced to 467. 1 s. So that 
the whole will be 46/, 1 5, 10 d. 1,4 The Work followetk : 


93 


Roy © 


If14 27 478 


27 


126 8 


Remain (12) 
Multiply 12 


12 


14) 144 lo. 
10 


Remain (4) 

Multiply 4 
14) 16) (1,5 

14 


"Remain 2 


„ „ 4. 
Facit 46 1 10 1,2 
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9. In the Rule of Three it many times happens, that al. 
though the firſt and third Numbers be of one Kind, as both 
Money, Weight, Meaſure, Qc. yet they may not be of one 
Denomination, or perhaps they may both conſiſt of many 
Denominations; in which Caſe you are to reduce both 
Numbers to one Denomination; and likewiſe your ſecond 
Number, it it conſiſts at any Time of divers Denomina- 
tions it muit be reduced to the leaſt Name mentioned, or lower 
if you pleaſe ; which being done, multiply the ſecond and 
third together, and divide by the firſt, as is directed in the 
7th Rule of this Chapter. 

And note, that always the Anſwer to the Queſtion is in 
the ſame Denomination that your ſecond Number is of, ot 
is reduced to, as was hinted before, 

2ueft. 5. If 15 Ounces of Silver be worth 3 . 1 5 5. What 
are 86 Ounces worth at that Rate? 

In this Queſtion the Numbers being ordered according to 
the 6th Rule of this Chapter, the firſt and third Number: 
are Ounces, and the ſecond Number is of divers Denomina- 
tions, viz. 3 J. 15 5. Which mult be reduced to Shillings, and 
the Shillings mubtiplied by the third Number, and the Pro- 
duct divided by the firſt, gives you the Anſwer in Shillings, 
wiz. 430 Shillings, which are reduced to 217. 105. | 


T:. 
i153: 4 1s $6 
20 


21 |, 105. 


45 
45 


— ͤ ÆĩUC 


oo Fac. 2:11. 103. 


* 
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ing the laſt Queſtion z the Work would have been 
a. , 2 goes had reduced your ſecond Nnmber into 
pence, for then the Anſwer would have been 5160 Pence, 
Y qual to 21 J. 105. or, if you had reduced the 2d Number 
Into Farthiugs, the Quotient or Anſwer would have been 20640 
1 arthings equal to the ſame, as you may prove at your Leiſure. 
= 2:/. 6.1f 8/6. of Pepper colt 45. 8d. what will 7 C. 
"he q_ 3 {b, colt ? 
1 1 Fe. Queſtion the 1ſt Number is 8 476. and the zd is 7 C. 
=> 77. 14/6. which muſt be reduced to the ſame Denominatica 
im the 1ſt, viz. into Pounds, and the 2d Number muſt be 
eaduced into Pence; then multiply and divide according to 
Me -th Rule foregoing, and you will find the Anſwer to be 
=: ; 4 Pence, which is reduced into 25 J. 14.5. 6d. 


X C. rs. 1b. 
8 coſt 4 8 what will 7 3 14 coſt? 
12 4 


55 31 
28 
252 
03 
882 
56 ſecond Number. 
292 
1 12) 2% f 
—— 8) 49392 8174 (514 25 14 6 
48 60 4 
1 1 
1 0 
59 54 14% 
59 48 
32 "bs. - | 
— — 7. 4 4 


o Fac. 25 14 6 


| 
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Work: 


96 The Single Rule Chap. 0. 


26%. 7. It 3 C. 197. 14 16, of Raiſins, coſt J. . 
1 i 6 C. 3 1 Bay's of the ſame coſt ? —_ 
Here the firſt and third Numbers each conſiſt of diverſe 
Denominations, but muſt be brought both into one Deno. 
mination, Ec. as you ſee in the Operation that followeth ; 
the Anſwer is reduced into 191. 85, 


C. gr, 16, J. 8. C. grs. 1b. 


If3 1 14 coſt 9 o what will 6 3 20 coſt? 
WE; 20 4 1 
— — — 1 
13 189 27 _ 
28 28 1 = 
108 216 - > 
27 56 4 
378 Pounds 776 Pounds 8 
189 Second Numb. 
353 
698 
6288 
776 
— A 
373) 146664 (38j8 1 $ 
* + + 2 | 


I 134 — 
— 18 
3326 18 
3024 —— 
— 8 
3024 
3024 
Fac. 18 /. 15.— 
O 


Reſt. 8. If in 4 Weeks I ſpend 13 5, 4 4. how long will 
537. 65. laſt me at that Rate? 5 
Anf. 2238 Days, equal to 6 Years, 48 Days. See the 


1 


ap. 10. O Toree Direct. 


ns a, ' EP Þ 

13 4 require 4 what will 53 Gcoſt? 

12 ? 20 

3 ah 

70 28 Days 1066 

13 12 

100 2132 
1066 


12792 Pencx 
28 Second Number 


2 


2 % Ve. Days 
48 Facit 9 484% 


Remain 9 


Duet. 9. Suppole the yearly Rent of a Houſe, a vearly 
Penſion, or Wages, be 73 J. 1 deſire to know how much it 
1s per Day? 

Here you are to bring the Year into Days, and ſay, if 365 
Days require 73 /. what will one Day require ? 
Now when you come to muliiply 73 by 1, the Produ 
is the ſame; for 1 neither mulapheth nor dividcth, 1G 
73 cannot be divided by 365, becauſe the Diviſor is b. 


* 
— 4 


— the Dividept ; wherefore brian; .. . into Sl. 
ugs, and they make 1400, Which divide by the urn 
| | (0 N 


ane 
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Number 365, and the Quotient is 45s. for the Anſwer: A; Wl 

you ſee in the Work : | © RE 
. Day. 
If 365 73 I 


20 


305) 1460 (45. 
1460 


Fac. 4 5. per Day. 


O er” 

Jueſt. 10. A Merchant bought 14 Pieces of Broad Cloth, 
each Piece containing 28 Yards, for which he gave after the 
Rate of 13 5. 64. 1 per Yard; now I delire to know bow 
much be gave for the 14 Pieces at that Rate? 

Firſt, find out how many Yards are in the 14 Pieces, which 
you will do, if you multiply the 14 Pieces by 28, the Num. 
ber of Yards in a Piece, and it makes 392; then ſay, If a 
Yard coſt 13s. 64. 5, what will 392 Yards coſt ? Work a Wl 
followeth, and the Anſwer you will find to be 127400 Halt. al 
pence, which, reduced, make 265 J. 8. 44. For, after you Wn 
have ranitiplied your ſecond and third Numbers together, 
the Product is 12740, which according to the ſeventh 
Rule, ſhould be divided by the firſt Number; but the fit 
Number 1s 1, which neither multiplieth nor divideth, and 
therefore the Quotient or 4th Number is the ſame with tht 
Product of the ſecond and third; which 1s in Halt-penee, 
becadſe the {ccond Number was ſo reduced, See the Work as 
followeth ; 


of Three Direct. 


28 
14 


112 
28 


392 Yards in the 14 Pieces. 
d. . 4. N 
If 1 coſt 13 64, what will 392 coſt? 
12 325 
1990 
754 
1176 


240 
24) 127400 (5 308 (2657. 


Half-pence 325 120 4 
74 13 
72 12 
200 10 
192 10 
— 8 - Sai. 
J. +. d. Remain 8 Half p. or 44. 
Facit 265 8 4 


Luc. 11. A Draper bought 420 Yards of Broad- cloth, 
and gave for it after the Rate of 145. 10 4 per Ell Englyh, 
wh demand how much he paid for the whole after that 

ate ? 

Bring your Ells into Quarters, and your given Yards into 
Quarters; the Ell is 5 Quarters, and in 420 Yards are 
1680 Quarters; then ſay, if 5 Quartets coſt 147. 108. -, 
or 715 Farthings, what will 1680 Quarters colt ? 

Facit 250 J. 55. See the Operation: 


F 2 
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Ells Yards 
I 420 
5 4 
5 1680 
. d. 
; i161 1080 
12 715 
2 8400 
15 1680 
3 11760 
1784. — 96150 
4 512012 200 (240240250. 
715 grs. 10 192 
20 482 
20 480 


7 — — * 


12 rem. 240 95. or 55. 


10 
— — ——_— 
20 
20 
„ 
act 250 8 8 O 


Duff. 12. A Draper bought of a Meichane 50 „ Pieds of 
Kerſey, each Picce containing 34 Ells, the Ell Flemißb be- 
ing 3 Quarters of a Y3rid, to pay after he Rate of 85. 44 
for Ell Flemifo, I demand how much the 50 Pieces colt him 
at that Ra e:! 

Firſt nnd out how many Ells Flen are in the 50 Pieces, 
by multiplying 50 by 34, the! por is 1700, Which bring 
13120 Quarters by 3, it W $1CO Quazters, then proceed 
as in tae laſt 8 ion, „dt = Anſwer you will find to be 
1025700 lence, 0 J. See the Operation as followeih; 


pi 
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3 50 
gh 100 34 
5) 510500 (10200 200 
28 ** 2 150 
10 1700 fElls F. 
10 3 
© 5100 
(2[0) 
12) 102CO (85C|2 (425 7. 
968 
00 5 
60 4 
8 
10 
Facit 425 l. © 


= 2:/. 12, A Goldſmith bought a Wedge of Gold, which 
eighed 1406. 592. 18 p. ab. for the Sum of 514. 4s. I 
eemand what i ir Rood him in fer Ounce? Anſwer, 60 5. or 


08, 7 . J. F. CR, 


3 514 4 I 
20 Shiil. 20 


100 


„ 
Facit 250 5 


The Single Rule 


4. 
4 x N 
"i, By 
be 
133 
a 8 8 ; J 
o LS ,. 
—_— 
* 0 * 1 4 F; 
— — 
9 
== * 
© 
"= 
URS K. 


Vards 9 
429 me 
4 
1680 "© 
d. 3 
7 EY 
103 1680 ec 
"FINS 
715 9 
8400 
1680 
11760 
96050 


51201200 (240240( 250/, 


10 192 


482 
480 


20 
20 


I2 rem. 240 grs. or 5s. 
10 


Dust. 12. A Draper bought of a Merchant 50 Pieces a 
Kerſey, each Piece containing 34 Ells, the Ell Femiſb be- 
ing 3 Quarters of a Yard, to pay after he Rate of 8. 44 
rer Ell Flimiſo, I demand how much the 50 Pieces colt hin 


at that Rae? 


Firſt nd out how many Ells Feu are in the 50 Pieces, 
by multiplying 50 by 34, the Product is 1700, which bring Wl 
wmto Quarters by 3, it . es 510 Quarters, then proceed 
as in the laſt Queſ ion, d the Anſwer you will find to bt 


102:90 Fence, 0! 425 J. See the Operation as followeih; 
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= 2:/. 13. A Goldſmith bought a Wedge of Gold, which 
eighed 14/6. 3 9z. 18 p. w. for the Sum of 514/. 45s. I 
emand wh 
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Queſt. 14. A Grocer bought 4 Hogſheads of Sugar, each 
weighing near 6 C. 2 9rs. 14/6 which coſt him 2 /. 85. 64 | 
ger C. I demand the Value of the 4 Hdds, at that Rate! 

Firſt, find the Weight of the 4 Hdds, which you may do 1 
by reducing the Weight of one of them into Pounds, and of 
multiply them by 4, the Number of wb and they make 1 
2968 0. Then fay, if 1 C. or 112 1%. coſt 2/7. 8s. 64. what 
will 2998 7b, colt ? Facit 641. 55. 3 4. As by the Open. 
tion Ko 
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Queſt. 15. A Draper bought of a Merchant 8 Packs of 
Cloth, each containing 4 Parcels, and each Parcel 16 Pie- 
ces, and esch Piece 26 Vards, and gave after the Rate of 
41.165. for 6 Yards; now I deſire to know how much he 
gave for the Whole? Anſwer 6656 /, 

Firſt find out how many Yards there were in the 8 Packs, 
and by the following Work you will find there are 8 320 
Yards; then ſay, if 6 Yards coſt 4/7, 16s, what will 8320 
Yards coſt, &c. 


8 Packs. 
4 
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10 
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By this Time the Learner is, as J ſuppoſe, well exerciſed 
in the practick and Thceoretick of he Rule of Three Direa, | 
but at his Leiſure he may look over the following Queſtion; 
whoſe Anſwers were given, but the Operation purpoſely 
omitted as a | ouchſtone for the Learner, thereby to try hi; | 
Ability in what hath been deliver'd in the former Rules. ly 

Bueft. 16. If 24 Pound of Raiſins colt 6 5s. 64. what wil 
18 Frails coſt, each weighing near 3 grs. 18 . An. 241, 
175. 5 d. | 


Nui. 17. If an Ounce of Silver be worth; Shilling, 5 


what is the Price of 14 Ingots, each Ingot weighing 7 4, 
0. 10 P. a0. Au. 3131. $5. F 
et. 8. I a Piece of Cloth coſt 10 J. 16s. 84. Tdemard 

how many Eils Eg. there are in the ſame, which Ell a 

that Rate s worth 8s. 4 4. An/. 26 Ells Eng. 2 
Aweſft, 19. A Factor bought 84 Piecs of Stuffs, which 

colt ihm in all 537 J. 125. at 5s. 44. per Yard, I demand 


LOW many Yards there were in all, and how many E!ls EA. 


were contained in a Piece of the fame ? A. 2016 Yards nM 
ail, and 195 Ells of Erg. per Piece. ; A 
Durft. 20. A Draper bought 242 Yards of Broad-cloth, 
which coſt him in all 254 J. 10s. far 86 Yards, of which 
he cave after the Rate of 115. 44. per Yard, I demand how i 
moch he gave por Yard for the Remainder ? A. 20s. gd. {i 
per Tard. a 
S. 21. A Tabor bought a certain Quantity of Serge 
e Seilcon. which together coſt him 1267/. 145. 10d. thei 
(ionity of Serge he 1 was 48 Yards, at 45. 3d jr 
ard, and for every two Yards of Serge he had 5 Yards ol 
SLailoon ; 1 cemand how many Yards of Shalloon he hab 
ard how much the Shalloon coſt him per Yard? Axſ. 10 
Yards of Shallooh at 1 /. 15s. 5d. 45 per Yard. = 
Duef?. 22. An Oilman bought three Tuns of Oil, whici 
coſt him 151 J. 145. and ſo it chanced that it leaked out j 
Gallons; but he is minded to ſell it again, ſo that he ma 
be no Loſer by it; I demand how he muſt ſell it per Ga. 
lon? Anſ. at 46. 6d. 4943 per Gallon. | ; N 
Dueft. 23. Bought 9 Packs of Cloth, each Pack contain- 
ing 12 Cloths, which at 5s. 44. Ell Flem. coſt 1080/. I de 
mand how many Yards there were in each Cloth? A4v/. 27 
Yards in each Cloth, 
Quit 


# 
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2uft. 24. A Gentleman hath 5 35 J. per Ann, and his 
Expences are, one Day with another, 18s. 10d. 3 grs. 1 
defire to know how much he layeth up at the Year's End? 
A, 191 J. 35 8 d. igr. N | 

De. 25 A Gentleman expendeth daily one Day with an- 
other 27 5. 10d +, and at the Year's End layeth up 240 /. 
demand how much is ha yearly Income? An. 848 J. 145. 


Weſt 26. If I fell 24 Yards for 101. 10s. how many 
Eils Ficm. ſhall I iell for 2837. 175. Od. at that Rate? 
Anſ. 504. + Ells Flean, 1 

Queſt. 27. If 100]. in 12 Months gain 6/4. Intereſt, 
how much will 75 J. gain in the ſame Time, and at the 
ſame Rate? Au. 4 l. 10s. 

Que. 28. If 1007. in 12 Months gain 6 J. Intereſt, 
how much will it gain in 7 Months at that Rate? A». 3/7. 
10s. . 
9uft. 29. A certain Uſurer put out 731. ſor 12 Months, 
and received Priucipal and Intereſt 817. I demand what 
Rate per Cent. he received Intereſt? An/. 8 J. per Cent. 

Queſt. 30. A Grocer bought 2 Cheſts of Sugar, the one 
weigh'd near 18 C. 3 gr. 14%. at 21. 6s. 8d. per C. 
the other weigh'd near 18 C. 3 gr. at 44.4 fer Ib. which 
he mingled together; now I deſire to know how much a C. 
abt. of this Mixture is worth. An. 21. 45. 2 d. $54 grs. 

Queſt, 31. Two Men, wiz. A and B departed both from 
one Place, the one goes Eait, the other Welt ; the one tra- 
velleth 4 Miles a Day, and the other 5 Miles a Day, how far 
2 diſtant the gth Day aſter their Departure ? An. 81 

ues, , 

Lie. 32. A flying every Day 40 Miles, is purſued the 
fourth Day after by B, poſting 50 Miles a Day; now the 
Queſtion is, in how many Days, and after how many Miles 
Travel, will 4 be overtaken ? 

An/. B overtakes him in 32 Days, when they have tra- 
vellcd 1600 Miles. Sce More's Arithm. cap. 8. pr. 7. 

11. The general Effect of the Rule of Three DireQ, is 
contained in the Definition of the ſame, that is, to find a 
fourth Number in Proportion, conſiſting of two equal Rea- 
ſons ; as hath been fully ſhewn in all the foregoing Ex- 
amples, | | 
— EQ The 


if 
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By this Time the Learner is, as I ſuppoſe, well exerciſed 
in the practick and Theoretick of he Rule of Three Dired; 
but at his Leiſure he may look over the following Queſtions 
whoſe Anſwers were given, but the Operation purpoſely 
omitted as a | ouchſtone for the Learner, thereby to try his 
Ability in what hath been deliver d in the former Rules. 

Queſt. 16. If 24 Pound of Raiſins coſt 6 5. 64. what will 
18 Frails coſt, each weighing near 3 grs. 18 %. Anſ. 241. 
12,4 | 

22 . 17. If an Ounce of Silver be worth ; Shillings, 
what is the Price of 14 Ingots, each Ingot weighing 76. 

08.10.20. Au. $131.55. 

24e. 18. If a Piece of Cloth colt 10 J. 16s. 8. T demand 
how many Eils Es. there are in the fame, which Ell at 
that Rate is worth 8s. 4 4. An. 26 Ells Eng. 

Peſt, 19. A Fader bought 84 Piecs of Stuffs, which 
colt ihm in all 537 J. 125. at gs. 44. fer Yard, I demand 
_ Low many Yards there were in all, and bow many Ellis Eng. 
were contained in a Piece of the ſame f A. 2010 Yards in 
ail, and 192 Ells of Exg. per Piece. 

Jaueſt. 20. A Draper bought 242 Yards of Broad- cloth, 
which cot him in all 254 J. 10s. for 86 Yards, of which 
ne cave after the Rate of 115. 44. per Yard, I demand how 
nech ke gave fer Yard for the Remainder ? Au. 20s. gd. 11 
Per Tard. | 

£2. 21. A Tafor bought a certain Quantity of Serge 
und Silicon. which together colt him 1267. 145. 10d. the 
(ocntity of Serge he e was 48 Yards, at 45. 4d. per 

rd, and for every two Yards of Serge he had 5 Yards of 
Saloon ; 1 demand how many Yards of Shalloon he had, 
ard how much the Shalloon coſt him per Yard? Ar/. 120 
Yards of Shallooh at 1/. 15s. 5d. 44 per Yard. 
| Queſt. 22. An Oilman bought three Tuns of Oil, which 

coft him 151 J. 14s. and ſo it chanced that it leaked out 15 
_ Gallons; but he is minded to fell it again, ſo that he may 
be no Loſer by it; I demand how he muſt ſell it per Gal- 
lon? Anſ. at 4s. Ed. 374 per Gallon. | Ix | 

Dueft. 23. Bought ꝙ Packs of Cloth, each Pack contain- 
ing 12 Cloths, which at 5s. 44. Ell Flem. coſt 1080. I de- 
mand how many Yards there were in each Cloth? A4n/. 27 
Yards in each Cloth, 

E. 
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Qucſt. 24. A Gentleman hath 535 J. fer Ann. and lis 
Expences are, one Day with another, 18 5. 10d. 3 gr.. I 
dere to know how much he layeth up at the Year's End? 
An, 191 J. 318 . igr. | 

Duel. 25 A Gentleman expendeth daily one Day with an- 
other 27 5. 10d +, and at the Year's End layeth up 340 J. 
demand how much 1s ha yearly Income? Any. 848 J. 145. 


Veeſ 26. If I fell 24 Yards for 101. 10s. how many 
Eils Ficm. ſhall 1 iell for 2837. 175. Gd. at that Rate? 
Anſ. 504 + Ells Flem. : 

Queſt. 27. If 100]. in 12 Months gain 6/7. Intereſt, 
how much will 75 J. gain in the ſame Time, and at the 
ſame Rate? Au. 4 l. 105. 

Que. 28. If 1090/7. in 12 Months gain 6/7. Intereſt, 
how much will it gain in 7 Months at that Rate? A. 37. 
10s. k 
Aue. 29. A certain Uſurer put out 731. ſor 12 Months, 
and reccived Prixcipal and Intereſt 8 1 /. I demand what 
Rate per Cent. he received Interelt ? Anſ. 8 J. per Cent, 

Beſt. 30. A Grocer bought 2 Cheſts of Sugar, the one 
weigh'd near 18 C. 3 gr. 14. at 2/. 65. 8d. per C. 
the other weigh'd near 18 C. 3 gr. at 44.4 fer Ib. which 
he mingled together; now I deſire to know how much a C. 
abt. of this Mixture is worth. An. 2 . 45. 2 d. $54 gre. 

Jueſt. 31. Two Men, wiz. A and B departed both from 
one Place, the one goes Eaſt, the other Weſt; the one tra- 
velleth 4 Miles a Day, and the other 5 Miles a Day, how far 
ATP diſtant the gth Day aſter their Departure? Anſ. 81 

ues. - 

Lief. 32. A flying every Day 40 Miles, is purſued the 
fourth Day after by B, poſting 50 Miles a Day; now the 


- Queſtion is, in how many Days, and after how many Miles 


Travel, will 4 be overtaken ? 

Aaſ. B overtakes him in 32 Days, when they have tra- 
velled 1600 Miles. Sce More's Arithm. cap. 8. pr. 7. 

11. The general Effect of the Rule of Three Direct, is 
contained in the Definition of the ſame, that is, to find a 
fourth Number in Proportion, conſiſting of two equal Rea- 
ſons; as hath been fully ſhewn in all the foregoing Ex- 


emples. is 
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The ſecond Effect is by the Price or Value of one 
Thing, to find the Price and Value of many Things of 
like Kind. 

The third Effect is, by the Price or Value of many 
Things, to find the Price of one; or by the Price of many 
Things, the ſaid Price being one, to find the Price of many 
Things ef like Kind. 

The 4th Effect is, by the Price or Value of many, to find 
the Price or Value of many Things of like Kind. 

The 5th Effect is, thereby to reduce any Number of Mo. 
nies, Weights, Meaſures, of one Sort into the other, as 
in the Rules of ReduQtion contained in the 8th Chapter, 
foregoing. Examples of its various Effects have been already 
anſwered. 

12. The Rule of Three Direct is thus proved, wiz, 
Multiplying the firſt Number by the 4th, (7 he Procf of the 
Rule of Three Dire) and note the Product; then multi. 
ply the 2d Number by the zd, and if this Product is equal 
to the Product of the iſt and 4th, then the Work is rightly 
performed. otherwiſe it is erroneous. 

So the firſt Queition of the Chapter, whoſe Anſwer or 
4ih Number we found to be 183. is thus proved, vis. 
the fiſt Number is 4, which multiplied by 18, the 4th, 
produceth 72, and the ſecond and third Numbers are 12 and 
6, which multiplied together produce 72, cqual to the Pro. 
duct of the 1ſt and 4th, and therefore 1 conclude the Work 
to be rie htly performed. | 

Always obſerving, That if any Thing remain *fter you 
have divided the Product of the 2d and third Numbers by 
the firſt, ſuch Remainder in proving 'the je, mult be 
added to the Product of the iſt and ti '\umpers, whoſe 
Sum will be equal to the Product of the jecond and third, 
the ſecond Number being of the farne Denomination with 
the fourth, aud the firſt of the {ame Uenominatiun with the 
third, 

So the fourth Oueſtion of this Chapter being again re- 
peated, wiz, If 14/6. of Tobacco coſt 27s. what wil 
478 J. coſt at that Rate? be- Anſwer, or fourth Num. 
ber was 46 /b. 15. and 10d. 1 gr. Which is thus proved; 
. bringing the 4th !\umber into Farthings, and it makes 
44294, Which multiplied by the firſt Number T4, 1 

uce 
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duceth 619488 (the ſecond which remaineth being added 
thereto) then becauſe I reduce my fourth Number into 
Farthings, I reduce my ſecond, wiz. 27 s. into Farthings, 
and they are 1296, which multiplied by the zd Number 
472, their Product is 649488, equal to the Product of the 


firſt and fourth Numbers Wherefore I conclude the O- 


petat on to be true. This is an infallible Way to prove 
the Rule of Three Direct, and it is reduced from the 1 2th 
Section to the gth Chapter of this Book. | 

And thus much for the ineſtimable Rule of Three Di- 
rect, the Denomination of which may be ſeen in Kerſey's 
Appendix tO Wingate's Arithm. and in the 7th Chapter of 
Oughtred's Clauis Mathimatica. 


CHAP. XI. 
Single Rule of Three Inverſe. 


1. HE Golden Rule, or Rule of Three Inverſe, is 

when there are 3 Numbers, given to find a 4th 
in ſuch Proportion to the 3 piven Numbers, fo as the 4th 
proceeds from the 2d according to the ſame Rate, Reaſon 
or Proportion, that the firſt proceeds from the Third, oi 
the Proportion is, 

As the 4th Number is in Proportion to the 2d, ſo is the 
iſt. to the 3d. See Hñtad Math. l. 2. c. 14. 

do if three Numbers given were 8. 12, and 16, and it 
were required to find a fourth Number in an inverted Pro- 
portion to theſe, 1 ſay, that as 16, the third Number is 
tie Double of the firſt Term or Number 8, ſo muſt 12, 
the ſecond Number. be the Double of the 4th; ſo will 
ou find the fou: lerm or Number to be 6. And as in 
tue Rule of lu ce Direct, you multiply the Second and 
Ahird together, and divide their Product for a fourth pro- 
portionab]- Nunber. 

2. In the Rule of Three Inverſe, you muct multiply the 
ſecond dem by the firſt, or firſt Term by the Second, aud 
divide the product thereof by the firſt Term, fo the Quc 
tent will give you the 4th Term fought in an inverted Pro- 
portion. Ihe fame Order being obſerved in this Rule as i: 
we Rule of Three Direct, for placing and diſpoling of the 
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The ſecond Effect is by the Price or Value of one 
Thing, to find the Price and Value of many Things of 
like Kind. 

The third Effect is, by the Price or Value of many 
Things, to find the Price of one; or by the Price of many 
Things, the ſaid Price being one, to find the Price of many 
Things ef like Kind. 

The 4th Effect is, by the Price or Value of many, to find 
the Price or Value of many Things of like Kind. 

The 5th Effect is, thereby to reduce any Number of Mo. 
nies, Weights, Meaſures, of one Sort into the other, as 
in the Rules of Reduction contained in the 8th Chapter, 
foregoing. Examples of its various Effects have been already 
anſwered. 

12. The Rule of Three Direct is thus proved, wiz, 
Multiplying the firſt Number by the 4th, (7 he Procf of the 
Rule of Thrce Dire&) and note the Product; then multi- 
ply the 2d Number by the zd, and if this Product is equal 
to the Product of the 1ſt and 4th, then the Work is rightly 
performed. otherwiſe it is erroneous. 

So the firſt Queſtion of the Chapter, whoſe Anſwer or 
th Number we found to be 18s. is thus proved, viz, 
the fiſt Number is 4, which multiplied by 18, the 4th, 
produceth 72, and the ſecond ard third Numbers are 12 and 
6, which multiplied together produce 72, cqual to the bro. 
duct of the iſt and 4th, and therefore 1 conclude the Work 
to be rightly performed. 

Always obſerving, That if any Thing remain after you 
have divided the Product of the 2d and third Numbers by 
the firſt, ſuch Remainder in proving 'the , mult be 
added to the Product of the iſt and amn Numbers, whoſe 
Sum will be equal to the Product of the jecond and third, 
the ſecond Number being of the farme Denomination with 
the fourth, aud the firſt of the {ame Uenominatiun with the 
third, | 

So the fourth Oueſtion of this Chapter being again te- 
peated, wiz. If 14/6, of 'Fobacco coſt 27 6. what wil 
478 J. coſt at that Rate? he- Anſwer, or fourth Num- 
ber was 46 /b. 15. and 10d. 1 gr. Which is thus proved; 
iz. bringing the 4th !\umber into Farthings, and it makes 
44294, which multiplied by the fylt Number 4,400 

uce 
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duceth 619438 (the ſecond which remaineth being added 
thereto) then becauſe I reduce my fourth Number into 
Farthings, I reduce my ſecond, wiz. 27 s. into Farthings, 
and they are 1296, which multiplied by the zd Number 
478, their Product is 649488, equal to the Product of the 


firſt and fourth Numbers Wherefore I conclude the O- 


petat on to be true, This is an infallible Way to prove 
the Rule of Three Direct, and it is reduced from the 12th 
Section to the gth Chapter of this Book. h 

And thus much for the ineſtimable Rule of Three Di- 
rect, the Denomination of which may be ſeen in Ker/ey's 
Appendix to Wingate's Arithm. and in the 7th Chapter of 
Oughtred's Clawis Mathematica. 


CHAP. XI. 
Single Rule of Three Inverſe. 


7. HE Golden Rule, or Rule of Three Inverſe, is 
when there are 3 Numbers, given to find a 4th 
in ſuch Proportion to the 3 given Numbers, ſo as the 4th 
proceeds from the 2d according to the ſame Rate, Reaſon 
or Proportion, that the firſt proceeds from the Third, or 
the Proportion is, 5 | 

As the 4th Number is in Proportion to the 2d, ſo is the 
iſt to the zd. See Head Math. l. 2. c. 14. 

50 if three Numbers given were 8. 12, and 16, and it 
were required to find a fourth Number in an inverted Pro- 
portion to theſe, 1 ſay, that as 16, the third Number is 
tie Double of the firſt Term or Number 8, ſo muſt 12, 
the ſecond Number, be the Double of the 4th; ſo will 
ou find the fourth lerm or Number to be 6. And as in 
the Rule of Hu ce Direct, you multiply the Second and 
Ihird together, and divide their Product ſor a fourth pro- 
portionabſ : Number. | 

2. In the Rule of Three Inverſe, you mu multiply the 
ſecond m by the firſt, or firſt Term by the Second, and 
divide the product thereof by the firſt Term, ſe the Quo 
tent will give you the 4th Term ſought in an inverted Pro- 
port:on. Ihe ſame Order being obſerved in this Rule as 
de Rule of Three Direct, for placing and diſpoſing of the 


given 
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given Numbers, and after your Numbers are placed in or- 
der, that you may know whether your Queſtion be to be 
reſolved by the Rule Direct or Inverſe, obſerve the general 
Rule following. | 

3. When your Queſtion is ſtated, and your Numbers or. 
derly diſpoſed, conſider in the firſt Place, whether the fourth 
Term or Number ſought, ought to be more or leſs than the 
ſecond Term; which you may eafily do: And if it is re- 
Quired to be more, or greater than the ſecond Term, then 
the leſſer Extream muſt be your Diviſor ; but if it requires 
leſs, then the higheſt Extream muſt be your Diviſor: In 
this Caſe, the 1ſt and 3d Numbers are called Extreams, in 
reſpects of the Second, and having found out your Diviſor, 
vou may know whether your Quellion belong to the Rule 
Di:e& or Inverſe; for if the third Term be your Diviſor, then 
it is Inverſe ; but if the ik Term be your Uviſor, then it is 
a direct Rule. As in the following Queſtions : 

De/F, 1. Tf 8 Labourers can do a certain Piece of Work 
in 12 Days, in how mary Days will 16 Labourers do the 
lame? Ara. in 6 Days. / 

Having placed the Numbers according to the 6th Rule 
of the 1oth Chapter, I conſider that 
if 8 Men can finiſh the Work in 12 Lab. Days Lad. 
Days, 16 Men will do it in leſſer, or 8 12 10 
fewer Days than 12, therefore the 8 
biggeſt Extream muſt be the Diviſor, — — 
which is 16, and therefore it is the 16) 96 (6 Days 


Rule of hree Inverie ; wherefore I 9 
multiply the iſt and 2d Numbers to- — 
gether, wiz. 8 by 12, and their Pro- O 


duct is 96; which divided by 16, Fucir 6 Days. 
quotes 6 Days for the Anſwer ; an 

in ſo many Days will 16 Labourers perform a Piece of 
Work, when 8 Men can do it in 12 Days. 

DPreft. 2. If when a Meaſure, viz. a Peck of Wheat 
colt 2 3. the Penny-Loaf weighed, according to the Stand- 
2rd Statute or Law of England, 8 Ounces, I demand how 
much it will weigh when the Peck is worth 15. 64. accord- 
ing to the fame Rate or Proportion? Au. 10 e. 23 P. au. 


S gr. | 
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Having placed and reduced the given Numbers accord- 
ing to to the 6th and gth Rules of the 10th Chapter, I con- 
ſider that at 1s. 6 4. per Peck; the Pcnny-loaf will weigh 
more than 2 5. per Peck; for as the Price decreaſeth, ſo the 
Weight increaſeth; and as the Price increaſeth, ſo the 
Weight diminiſhed; wherefore becauſe the firſt Term re- 


quires more than the ſecond, the leſſer Extream muſt be 


the Diviſor, viz. 15. 64. or 18 d. and having finiſhed the 
Work, I find the Anſwer to be 10 o. 23þ.w. 8 gr. Wheat 
is worth 1 5. 64. according to the given Rate of 8 Ounces 
when the Peck is worth two Shillings, The Work is plain 
in the following Operation : 


" AER? "ty - 
5s a 


. p. W. gr. 


18) 19260 13 8 A. 
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9uef. z. How many Pieces 5, 8 
of e, or Merchandize at If 12 240 20 


os. per Piece, are to be given 12 
| #*: received for 240 Pieces, the 
Value or Price of every Piece | 480 
being 12 Shillings? Anſwer 4 240 
Pieces. For if 125. e — — 
240 Pieces, then 205. will re- 2 Jo) 28800 (144 pes 
quire leſs; therefore the bigger '* 205. per pe. 
Extream muſt be the Diviſor, 6 
which is the third Number, c. — 
See the Work as in the Mar- 8 
gin. 8 
8 
8 


| 0 
Dueft, 4. How many Yards of 3 Quarters Broad are re- 
quired to Double, or be equal in 


Meaſure to zo Yards, that are 5 grs. long. grs. 
Quarters Broad? Anſaber, 50 3 30 5 
Yards. For ſay, if 3 Quarters 5 

will require 30 Vards, long, what — 

Length will 3 Quarters Broad 3) 150 (50 yds. 
require? Here I conſider that 3 
QuartersBroadwill require more 15 

Yards than 30; for the narrower 

the Cloth is, the more in Length 0 


will go to make equal Meaſure with a broader Piece. 

Que ſt. 5 At the Requeſt of a Friend, I lent him 300 ! 
for 12 Months; promiſing to do me the like Courteſy at 
my Neceflity ; but when I came to requeſi it of him, he 
could let me have but 150. now I deſire to know how 
long I may keep this Money to my plenary Satisfaction for 
my former Kindneſs to my Friend? Anſwer, 16 Months. 
I fay, if 200 J. will require more Time than 12 Months, 
therefore the leſſer Extream, wiz. 150, muſt be the Divi- 
ſor ; multiply and divide, and you will find the 4th inverted 
Proportionable to be 16, and fo many Months I ought to 
keep the 150 /. for Satisfaction. 

Nel. 6. If for 245. I have · 1200 16. Weight carried 36 
Miles, how many Miles ſhall 1 800 46. be carried for the ſame?. 


An. 24 Miles. Queſt, 


fr Ti. FSA ACA MR. 
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Quel. 7. If for 405. I have 1200 gf. carried 36 Miles, 
how many /6. abt. ſhall I have carried 24 Miles for the ſame 
Money? 4nſwer 1800 lb. aut. R 

©.ejt. 8, If 100 Workmen in 12 Days finiſh a Piece of 
Work or Service, how many Workmen are ſufficient to do 
the ſame in 3 Days? Au/w. 400 Workmen, * 

2reft. 9. A Colonel is beſieged in a Town, in which 
are 1000 Soldiers, with Proviſion of Victuals only for three 
Months; the Queſtion is, How many of his Soldiers muſt 
he diſmiſs, that his Vituals may laſt the remaining Soldi- 
ers 6 Months? Ar/w. 500 he muſt keep, and diſmils as ma- 


ny. 
| Nel. 10 If 20 J. worth of Wine is ſufficient for the Or- 


dinary of 100 Men, when the Tun is ſold for 100 J. how 
many Men will the ſame 20 J. worth ſuffice when the Tuu is 
worth 251. Anjw. 125 Men. 
2ueft. 11. How much Pluſh is ſufficient for the Cloak, 
which hath in it 4 Yards of 7 Quarters wide, when the 
Pluſh is but 3 Quartess wide? Ana. 94 Yards ef Pluſh, . 
Deſt. 12. How many Yards of Canvas that is Ell-wide 
will be ſufficient to line 20 Yards of Say, that is 3 Quarters 
wide? Anfa. 12 Yards. | 1% Fg 
24et. 13. How many Yards of Matting that is 2 Feet 
wide will cover a Floor that is 24 Feet long, and 20 Feet 
broad? An,. 140 Feet. 
Queſt. 14. A Regiment of Soldiers, conſiſting of 1000, 
are to have new Coats, and each Coat to contain two Yards 


two Quarters of Cloth that is 5 Quarters wide, and they are | 


to be lined with Shall oon that is two Quarters wide, I demand 
how many Yards of Shalloon will line them? An/av. 166662 
Quarters, or 41664 Yards. | | 


Quel. 15. A Meilenger makes a Journey in 24 Days, 


when the Day is 12 Hours long: I defire to know in how 
many Days he will go the ſame when the Day is 16 Hours 
long? Anjav. in 18 Days. 

Left. 16. I borrowed of my Friend 60 J. for 8 Months, 
and he hath Occaſion another Time to borrow of me for 
12 Months. I deſire to know how much I muſt lend him to 
make good his former Kindneſs to me? An/w. 42 J. 13 5. 


44. 5 


2 . 
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4. The general Effect of the Rule of Three Inverſe, i; 
contained in the Definition of the ſame, that is, to find 3 
fourth Term in Reciprocal Proportion inverted to the Pro. 

rtion given. _ 

The 2d Effect is, by two Pieces, or Value of two ſeveral 
Pieces of Money or Merchandize known, to find how many 
Pieces of the one Price is to be given for ſo many of the 
other. And fo to reduce and exchange one Sort of Money 
or Merchandize in o another. Or elſe to find the Price un- 
known of any Piece given to exchange in reciprocal Pro. 

tion. 

The zd Effect is, by two different Prices of a Meaſure of 
Wheat bought or ſold, and the Weight of a Loaf of Bread, 
made anſwerable to one of the Pieces of the Meaſure given, 
to find out the Weight of the ſame Loaf anſwerable to the 
other Price of the ſaid Meaſure given. | 

Or elſe, by the two ſeveral Weights of the ſame priced 
Loaf, and the Price of the Meaſure of Wheat anſwerable 
to one of thoſe Weights given, to find out the other Price 
or the Meaſure anſwerable to the other Weight of the ſame 

oaf. { 

The 4th Effect is, by two Lengths, and one breadth of 
two Rectangular Places known, to find out another Breadth 
unknown. Or, by 2 Breadths, and one Length given, to 
find out another Length unknown in an inverted Propor- 
tion. 

The 5th Effect is, by double Time, and a capital Sum 
of Money borrowed or lent, to find out another capital 
Sum anſwerable to one of the given Times; or otherwiſe 
by two capital 8ums, and a Time anſwerable to one of them 

iven, to find ont a Time anſwerable to the other capital 
Sum in recsprocal Reaſon. | 

The 6th Effect is, by two different Weights of Carriage, 
and the Diſtance of the Place in Miles or Leagues given, to 
find another Diſtance in Miles anſwerable to the ſame Price 
of Payment. Or otherwiſe, by two Diſtances in Miles, and 
the Weight anſwerable to one of the Diſtances in Miles, 
carried for a certain Price, to find out the Weight anſwerable 
to the other Diſtance for the ſame Price. 5 
Tbe 7th Effect is, by double Workmen, and the Time 

| 5 anſwerable 
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anſwerable to one of the Numbers of Workmen given, to 
find out the Time anſwerable to the other Number of Work- 
men in the Performance of any Work or Service. Or con- 
trariwiſe, by double Time, and the Workmen anſwerable 
to one of thoſe Times given, to find out the Number of 
Workmen anſwerable to the other Time, in the Performance 
of eny Work or Service. | | 

Allo by a double Price of Proviſion, and the Number of 
Men, or other Creatures, nouriſhed for a certain Time an- 
{werable to one of the Prices of Proviſions given, to find out 
another Number of Men or other Creatures anſwerable to 
the other Price of the Proviſion for the ſame Time. Or con- 
trariwiſe, by two Numbers of Men, or other Creatures nou- 
riſhed, and one Price of Proviſion anſwerable to one of the 
Numbers of Creatures given to find out the other Price of 
the ſame Proviſion anſwerable to the other Number of Crea- 
tures, both being ſuppoſed to be nouriſhed for the ſame, 


See. 


To prove the Operation of the Rule of Three Inverſe, | 
multiply the zd and 4th Terms together, and note their Pro- f 


duct, and multiply the iſt and 2d together, and if their 
Product is equal to the Product of the 3d and 4h, then is 
the Work truly wrought, but if it falleth out otherwiſe, then 
it is erroneous. | 


As in the firſt Queſtion of this Chapter, the zd Num- 


ber, being multiplied by 6, the 4th Number, the Product is 
26, and the Product of 8, the firſt Number, multiplied by 
12, and the 2d Number, is 96, equal to the firſt Product, which 
proves the Work to be right. T | 
And note, That if in Diviſion any Thing remain, ſuch 
Remainder muſt be added to the Product on the Third and 
Fourth Terms, and if the Sum be equal to the Product of 
the firſt and ſecond, the Homogeneal Terms being of one 
Denomination, the Work is right, _ 


The Double Rule of Three Direct. 
E have already delivered the Rule of Single Propor- 


tion, and we come now to lay down the Rules of 
Plural Proportion, N 
1. Plural 


— 


| | 
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1. Plural Proportion is, when more Operations in the 
Rule of Three than one are required before a Solution can 
be given to the Queſtion propounded ; therefore in Queſtions 
that require Plurality in Proportion, there are always given 
more than three Numbers. | 

2. When there are given ve Numbers, and a Sixth is 
required in Proportion thereunto, then the fixth Proportion 
is ſaid to be found out by the Double Rule of Three, as in 
the Queſtion following, wiz: 
If 100/. in 12 Months gain 6/, Intereſt, how much will 
75 J. gain ing Months? | 

: Queſtion in the Double Rule of Three, may be re- 
folved either by 2 Single Rules of Three, or by 1 Single 
Rule of Three, compounded of the five given Numbers, 

4. The Double Rule of Three, is either Direct or elſe 
Inverſe 

5. The Double Rule of Three Direct is when in x 
given Numbers, a ſixth Proportionable may be found out by 

two Single Rules of 'Three Direct. EY 
. ne kve gipen Numbers in the Double Rule of 
Three Diret contiſt of two Parts, vis. 1ſt. A Suppoſition, 
and 2dly, cf» Demand; the Suppoſition is contained in 
the three firſt or the five given Numbers, and the Demand 
lies in the two laſt; as in the Example of the ſecond Rule 
of this Chapter, wiz. if 100 J. in 12 Months gain 6/7. In- 
terett, what will 75 J. gain in 9 Months? Here the Suppo- 
fition is expreſſed in 160, 12, and 6, for it is ſaid, if 1001, 
in 12 Months gain 61. Intereſt: And the Demand lieth in 
95 and 9 for it is demanded, How much 75 J. will gain in 
9 Months. | 

7. When your Queſtion is ſtated, the next Thing will 


be to diſpoſe of the given Numbers in due Order and Place 
as a Preparative for Reſolution : Which that you may do, 


Pirſt, Obſerve which of the given Numbers in the Suppo- 
fition is. of the ſame Denomiration with the Number re- 
quired, for that muſt be the 2d Number, in the firſt ops 
ration, of the Single Rule of Three, and one of the other 
Numbers in the Suppoſition, it matters not which, mult 
be the firt Number, and that Number in the Demand, 
Which is of the ſame Denomination with the firſt, muſt 
the third Number; which three Numbers being thus 
| 5 1 Placed, 


4 — 


ä 


e 
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placed, will make one perfect Queſtion in the Single Rule 
of i hree, as in the forementioned Example: For, 1 con- 
fider, that the Number required in the Queſtion, is in the 
Intereſt or Gain of 75 J. therefore that Number in the Sup- 

ofition which hath the ſame Name, vix. , 
6 which is the Intereſt or Gain of 100 J. 75 
muſt be the ſecond Number in the firſt Operation, and ei- 
ther 100 or 12, it matters not which, muſt be the firſt Num- 
ber; but 1 will take 100; and then for the 3d Number, 
I put that Number in the Demand, which hath the ſame De- 
nomination with 100, which is 75; for they both ſignify 
Pounds Principal, and then the Numbers will ſtand as you 
ſee in the Margin | | 

But if I had for the firſt Number put the other Number 

in the Suppoſition, viz. 12, which ſignifies 12 Months, then 
the third Number muſt hive been, q, which be 
is the Number in the demand which hath the 2.9 
ſame Denomination with the firſt, viz g Months, and they 
will ſtand in the Margin. ; 


There yet remain two Numbers to be diſpoſed of, ang 


thoſe are one in the Suppoſition, and ano- 
ther in the Demand; hat which is of the 
Suppotition J place under the firft of the 0, 
three Numbers; and the other which is 1 4 5 
the Demand, I place under the third Num- 2 5 
ber and then two of the erms in the 9 75 
Si; poſition will ſtand, one over the other, in the firſt Place, 
and he two Terms in the Demand will ſtand, one over the 
other, in the third Place, as in the Margin. 

8. Having diſpoſed or ordered the given Numbers, ac- 
cording to the laſt Rule, we may proceed to a Reſolution; 
and firſt I work with the three uppermoſt Numbers, which 
according to the firſt Diſpoſition, are 100, 6, and 75; 
which is as much as to ſay, if 100 J. requires 6/. Inte- 
reſt, how much will 75 Pounds require? which by the 3d 
Rule of the 11th Chapter I find to be direct; and by the 
7th and 8th Rule of the 1oth Chapter, I find the 4th Pro- 
portional Number to be 4/7. 105. ſo that by the foregoin 
ſingle Queſtion, I have diſcovered how much Intereſt 
75 J. will gain in 12 Months : the Operation whereof fol- 
loweth on the left Hand under the Letter A, and having 

| | diſco- 
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diſcovered how much it will gain in 12 Months, we may 
by another Queſtion eaſily diſcover how much it will gain 
in g Months; for this 4th Number, thus found, I put in 
the Middle between the loweſt Numbers of the ;, after 
they are placed according to the 7th Rule of this Chapter ; 
and then it will be a ſecond Number in another Queſtion 
| m. I. 3. nm, 

in the Rule of Three. The Numbers being 12 4 10 9g 
the firſt and third Numbers being of one Denomination, viz, 
both Months, and may be thus expreſſed : If 12 Months re- 
quire 40 J. 105. Intereſt, what will g Months require? And 
by the 3d Rule of the 11th Chapter, I find it to be the di- 
rect Rule, and by working according to the Directions laid 
down in the 7th, 8th, and gth Rules of the 10th Chapter, 
I find the fourth Proportional Number to the laſt Single Queſ- 
tion, to be 3/7. 7s. Ed. which is the ſixth proportional 
Number to the 5 given Numbers, and is the Anſwer to the 
general Queſtion. 'The Work of the laſt Single Queſtion 
is expreſſed on the right Side of the Page under me Letter 


F 25 followeth : 100 | —6——75 
Wy, * Ty 12 9 B 
If 100 06 ————>75 | Then fay, . J. 5s. n. 
GS | It. 12.4 10 9 
— 20 
3 — 
42 go Shil. 
* | —— 
1100) 4150 (4—10 N 
. LEY 180 
$7.7 ö | 9” 
Rem, 50 | 1080 Pence 
Mult. 20 | - 9 
— m | ——12) 20 J. 5. 4. 
loo) 10000 (10 | 12)9720 (810 (67 (67 (3 7 6 
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So that by the foregoing Operation I conclude, that if 
100 J. in 12 Months gain 6/7. Intereſt, 75 l. will gain 3 J. 
7 :. 6d. in ꝙ Months, after the ſame Rate. a 
The Anſwer would have been the ſame if 12 6 9 
the 5 given Numbers had been ordered ac- 100 75 
cording to the ſecond Method, viz. as you 
ſee in the Margin. 

For firſt, 1 ſay, if 12 Months gain 9. what will 9 
Months gain? This Queſtion I find to be direct, by the 3d 
Rule of the 11th Chapter, and by the 7th and 8th Rules of 
the 10th Chapter, I find the 4th proportional Number to 
theſe three to be 4 /. 105. | 

Thus have. 1 found out what is the Intereſt of 100 J. for 
9 Months, and I am now to find the Intereſt of 75 J. for 
9 Months, to effect which, I make this 4th Number, found 
az before, to be my ſecond Number in the next Queſtion, I 
bay, if 100 J. require 41. 104. what will 75 J. require? 

This queſtion I find, by the ſaid 3d Rule of the 11th Cha 
ter, to be direct, and by the ſaid 7th, 8th and gth Rules 
of the 10th Chapter, I find the Anſwer to be as before, viz. 
31. 75. 6d. 

The Operations of this Rule in the following Queſtions, 
are purpoſely omitted, to try the Learner's Capacity. 

Aueſt. 3. A zd Example in this Rule may be as follow- 
eth, via A Carrier received 42 Shillings for the Carriage 
of zoo Weight 150 Miles, I demand how much he ought to 
receive for the Carriage of 7 C. 3 qrs. 416. 50 Miles at that 
Rate ? Anſwer 36s. gd. 7 1 

Duet. 4 A Regiment of 136 Soldiers eat up 351 Quar- 
ters of Wheat in 108 Days, I demand how many Quarters 
of Wheat 11232 Soldiers will eat in 56 Days at that Rate? 
dnſoer 1404 Quarters. | | 

Yueft. 6. If 50 Acres of Graſs be moved by 34 Men in 
28 Days, how many Men will do the ſame Work in 24 
Days? Anſwer 48. | 

. 6. If 48 Buſhels of Corn, or other Seed, yield 
570 Buſhels in a Year, how much will 240 Buſhels yield in 
6 Year; at that Rate? That is to ſay, if there were ſowed 
240 Buſhels every one of the 6 Years? nſw. 17280 Buſhels. 
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„„ ð retheTe nf. 


118 The Double Rule Chap. Iz. 


Auscſt. 6. If 40 Shillings is the Wages of 8 Men for ; 
Days, what will be the Wages of 32 Men for 24 Days? 
Anſwer, 768 Shillings, or 38/, 85. 

Que H. 7. If 14 Horſes eat 46 Buſhels of Provender in 16 
Days, how many Buſhels will 24 Horſes eat in 24 Days? 
Anſwer, 120 Buſhels. | 

QAueſt. 8. If 8 annons in one Day ſpend 48 Barrels of 
Powder, I demand how many Barrels 24 Cannons will ſpend 
in 22 Days at that Rate? Anſw. 1728 Barrels. 

Queſt. g. If in a Family conſiſting of 7 Perſons, there are 
drank out two Kilderkins of Beer in 12 Days, how many 
Kilderkins will there be drank out in 8 Days, by another 
Family conſiſting of 14 Perſons ? An/awer, 48 Gallons or 2 
Kilderkins and 12 Gallons. | 

DPueft. 10. An Uſurer put 75 J. out, to receive Intereſt 
for the ſame, and whenfit had continued 9 Months, he re- 
ceived for Principal and Intereſt 78 J. 75s. 64. I demand at 
whac Rate per Cent. per Annum, he received Intereſt ? An,. 
6/. per Cent. per Annum. 


CH AF. III. 


Me Double Rule of Three Inverſe, 


H E Double Rule of Three Inverſe is, when a Que- 
ſtion in the Double Rule of Three is reſolved by 
two ſingle Rules of Three, and one of thoſe Single Rules 
falls out to be Inverſe, or requires a fourth Number in 
— reciprocal, for both Queſtions are never In- 
verſe. | | 
2. In all Queſtions of the Double Rule of Three, as 
well Inverſe as Direct, you are in the Diſpoſing of the; 
given Numbers, to obſerve the 7th Rule of the 12th Chap- 
ter, and in reſoiving of it by two Single Rules, obſerve to 
make Choice of your Numbers for [the firſt and fingle Que- 
ftions, according to the Directious given in the 8th Rule of 
the fame Chapter, and in the Example 7 vix. 
Que. 1. If 100 J. Principal in 12 Months gain 6/. 
Intereſt, what Principal will gain 3 /. 7s. 6 d. in 9 
Months ? | | Thi 
7 
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This Queſtion is an Inverſion of the firſt Queſtion of the 
12th Chapter, and may ſerve for a Proof thereof. 

In order to a Reſolution, I diſpoſe of the 4 given Num- 
bers, according to the gth Rule of the laſt Chapter ; and 
being ſo diſpoſed, they will ſtand as followeth : 


12 100 9 [4446 
6 j 7 8 
Or thus, 
| 0 
6 100 3 7 
12 
Here obſerve, That accord- Zirl I ſay, 


ing to the 8th Rule of the "oh ] m- 
12 Chapter, the firſt Que- 12 100 9 
ſtion, it you take it fnom the 12 


Numbers, as they are or- — — a 
dered or placed firſt, will be, 9) 1200 (133 6 8 
if 12 Months require 100 J. Wh | 
Principal, what will 9 Months — 9 _ A 
require to make the ſame In- — Fac. 133 6 8 
tereſt ? This according to the 30 
zd Rule of the 12th Chap- _- 27 
ter, is Inverſe, and the An- 

ne. er will be found, by the 2d 30 
Rule of the 11th Chapter, to 27 


be 133 J. 6s. 8 d. The 2d — 
(Queſtion then will be, If 6 J. 
Intereſt require 133 J. 6s. 8 4. * 
Principal; how much Princi- 9) 60 (6.5. 
pal will 3. 7 564. require? 11 76 

This is a direct Rule, and the | 
anſwer in adire& Proportion, 22 
75 /, See the Work. | 
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Then I ſay, 
5 J. J. d. J. 
If 6 . 3 7 


250 20 3 
14404. 2666 67 
12 12 
5340 140 
2566 67 
32000 8104 
810 
32000 
256 


14410) 259 20000 (18000]0d. or 75 7. 


144 168 

1152 120 

1152 20 
0 O 


So that by the foregoing Work I find, that if 6 . Inte. 


reſt be gained by 100 J. in 12 Months, 
be A 7 j ing Months. 


31. 171. 64. vil 


ut if the Reſolution has been found out by the Num- 
bers as they are ranked in the 2d Place, then the Second 
Queſtion in the Single Rule would have been Inverſe, aud 
the firſt Queſtion Direct and the Concluſion the ſame with 


the firſt Method, viz. 75 J. 
Puck. 2. If a Regiment conſiſting of 
eat up 351 Quarters of Wheat in 168 


9 Soldiers, can 


ays how many 


Soldiers wlll eat up 1464 Quarters in 56 Days at that Rate? 


Anſwer 71232 Soldiers. 


Aueſt. 3. If 12 Students in 8 Weeks ſpend 48 /. I de. 
mand how many Students will ſpend 288 J. in 18 Weeks? 


Anſwer 32 Students. 
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If 481. ferve 1 Students $W ks, how many 
g 28 17. ferve 4 a Arſe 1 Weeks. mor 
weft. F. If when a > Buſhet of Wheat coſt 


| 30 44. the 
Penny-loaf weigheth' 12 Ounces, I demand the Weight of 


the Loaf worth 94. when the Buſhel coſt 137. Aus. 36 
Ounces. 

nfl. 6. If 48 Pioneers in 12 Days eaſt a Trench 14 
Yards on how many Pioneers will caſt a Trench 168 yds 
long in 16D 5 s? Anſ. 252 Pioneers. 

uf. 7. If 12 C. weght being carried 168 Mar oft 
995 15 gde to Do how” many C weight may be car- 
ried 150 viites for 12 1 Kl. at that Rate? af 18 C. 

Aue. 8. If when Wine i: worth zol. per Tun, 200. 
worth is ſufficient for the Ordinary « of 100 Men; how many 


Men wilt Ma worth ſaffice, when it is worth 24). per Yon? 
* 25 M 


WT; 5 Men in 21 Days mow 72 Acres; 
many 'Da s will 8 Men wow Neſs tho Av. in 9 il. PT 
Aue. 10. If when the Tir” of Wine is worth zel. 100 
Men will be ſatisfied with 207. worth J defite to know what 


the Tun is worth, when 4%. worth will N 2 5 Men at the 
{ame Rate! ? * 240. per Tun. 6 


HAP, xy. 
The Rule if Three bon boſel of fur 


wherein there are 5 Numbers given to find a Sixth ia 
Proportion thereunto, are reſolved by one Single Rule of 
Three compoſed of the five given Number. 


2. When Queſtions may be performed by the Double 
Rule of Three Direct, and it is required to reſolve them by 


bers Format en | to * 7 Rule of 5 4 I 2th Chap. then 
1% 90947 0::1Tbe Rafe ig | 113 e $53 bot md T 
Maut) the! Verms or Numbers, that\ fand one. jover 
the other in the firſt Place, the one by the other, and make 
their Product the firſt ' Term in the Rule of Three Di- 


aber in che third Places nad 


5 10 
1 


T* HE Rule of "Three: compoſed, / is e 
the Rule of Three — firſt order or ram your Num- 


rect; then multiply the Ts chat fla done 1 


— 


122 We Rule res, &c. Chap. 14 


za Term in the ale of Three Direct, and put the middle 
erm of the uppermoſt, for a ſeeond Term; then having 
found a 4th Proportion Pirect to theſe Three, this 4th Pro- 
Portional ſo found ſhall be the Anſwer; required. | 

So the firſt Queſtion of the 12th Chapter being pro fed, 
wiz. If 1co/l. in 12 Months gain 6/, Intereſt, what rope 
gain in 9 Months? The Numbers. bei ng marked, or 21 

us is there directed and done. 

Then I multiply the tuo firſt Terms, 100 ard 12 the one 
by the other, and their Product is 1200 for the Grit Term; Nl 
then I multiply che. two laſt Terms 75\ and. 9 21 he, and ] 
their Product is 675 for the firſt Term, 'The 
12000 is to 6, ſo is 75 to the Anſwer, which by the Rule of f 
ad Pireck, will be found to be 31. 75. 6d. 25 was before 

ou 7 Ye 

| 3x by hut if the-Queſtian be.anſwered.by the Double Rules 
of hree Inver, then, having plac d the five. given Terms 
s before, multiply the lowermoſt etnu of t e firſt, Place, 
by the up OY Term of the.third Jacks. put the Pro- 
duet fe; ops firſt Term, then multi ly e uppermoſt Term | 
of * n Place, by the lowermoſt Term of the third Place, 
and put the Product for the third 3 and the ſecond il | 
Term of the three higheft Numbers for th 1 middle Term to 
thoſe two; then if the Inverſe Proportien is found in the . 


FF — Sha 


uppermoſt-threc Numbers; the fourth Proporto Direct to 
alls threeiſhall be the Allee So the firſt Goon to the « 
43th! Chapter being ſtated, vix. If col. Principal in 12 
Months gain 6/. Intereſt, What Principal will gain 3/. We 8 
6d. in 9 Months? State the amt there ago. in the Wl © 
Arft Order, vis. 


n 0 4. ü m. | 
* an 9% 12 by £ 100 3% MI& 9, 0 2 1 
171 n u. 10e mne; A 0 08 oe 10 810 21 e 


mart; 6 I 4121 $f it 143 * a © {$111 24993 | > 
Then reduce the 67. and 3 2h 1 6% te Pen and the 6. 1. 
Arte and. . J. 60. is $104. then: multiply e þ 


the Product is 12960 far the firſt Term in the Rule e fo 
Direct, and multiply 810 by 12, the Product is 9720 r +4 
the third Term ; then I fay, as 12950 is to 130 J. h i gy20 i 


to thelAnſwer, wiz. 7 1 before. But, if the Teri ad ani 
bolũ placed after the ſeco Drder, voix. * 


_ Bm 8 I 2 2888 _ 
mn —ů tar rr 


Chap. 15. Single Fellowſhip, 123 
"2 I. E | | 
e 16 eee "1g ohhh fn % „ 


| Ln 25 | | 
Then the Inverſe Proportion is found. in the loweſt Num- 
bers, and having compoſed the Numbers for a ſingle Rule 
of Three, as in the ſecond Rule foregoing 3; then the An- 
fer miſt be found by a ſingle Rule of Three Inverſe ; for 
here it | falls out to multiply 810 by 12 for the firſt N mber, 
e 1440 by g for the third Number; and then you muſt (ay, 
; As 9720 is to 1000. ſo is 12960ito- the Anſwer, which by 
3 BM [nverſe Proportion will be ſound to be 75/7. as before. 
1 The Queſtion in the 12th and 3th Chapters may ſer ye 
f bor thy farther Experience. Te en | 


a JJ 
Mp Single Fellowſhip, | 
m 


N d / 1 3 0 JT G 1} . . 
Flenip is that Rule of Plural Proportion, whereby wg 
A ballance Accounts depending þetwgen diverſe Perſons, 
ad laring put together a general Stock, ſo that they may every 
to Man have his proportional Part of Gain, or ſuſtain his pro- 
the I Porional Part of Loſs. - 1 
* ow Rule of Fellowſhip is either Single, or it is 
ouble. eee | 

J. The Single Rule is when the Stocks propounded are 
dingle Numbers, without any Reſpe& or Relation to Time, 
ach Partner continuing . his. Money in Stock for the ſame 

me. 

4. In the Single Rule of Fellowſhip, the Proportion is, 
4 the whole Stock of all the Partners is in Proportion to 
the total Gain or Loſs, ſo is each Man's particular Share 
lu the Stock, to his particular Share in the Gain or Loſs. 
Therefore take the Total of all the Stocks for the firſt 
Term in the Rule of Three, and the whole Gain or Loſs 
for the ſecond Term, and the particular Stock of any one 
of the Partners ſor the third Lerm; then multiply and 
dvide according to the ſeventh Rule of the gth Chapter, 
and the fourth proportional Number is the particular Le 
or Gain of him whoſe u 4 made your ſecond _— 

| 2 


— 


. 1 b Tai N Gin 
124 Single Fellowſhip, Chap. ts, 
ber, wherefore 2 the Rule of Three as often as there 
are particular Stocks or Partners in the Queſtion, and the 
fourth Terms produeed upon the ſeveral Operations are the 
reſſ ective Gain or Loſs of Whoſe particular Stock given, az 
in the Example following 
Que. 1. Two Parſons, wiz. A and B bought a Ton of 
Wine for 20. of Which A paid 12“. and B paid 8/ and 
they gained in the Sale thereof 51 now'T demand each Man's 
Share in the Gains, according to his Stock » 2 
Firſt, J find the Sum of all their Stocks by adding them 
together, viz. 12/7 and 8“. which are 20. then 
according to this Rule, I fay firſt, if z0(. (the 12 
Sum of their Stocks) require 51. the total Gain, © 
how much will 121. (the Stock of A) require? —— 
Multiply and divide by the'7th Rule of the th — 201). 
Chapter, and the Anſwer is 30. for the Share of 
A in the Gains; then again I ſay, if. 2 J. require 5 
what will 8/ require? Ihe Anſwer is 20. which is the 
Gain of B, ſo I conclude the Share of A to the Gain 
is 27, and the Share of B in the Gain is 21. which in all 
is J. ir ee en ei e enn n "42 1129 W 
7 | Woo font 22/00 enen "SYER It 
IE 20 | 5 1 — {4 413 11 —— 204 
Drehe ine > $4493. de 


l 
* 


8 — 


TILE 23% i: 54% | f 17 ry 5 
a £4, 60 (34. ner 
1 20) * 5 : 
| 50 


1K WORK, rain nn 


ede ee 51 a 0 i © 2h; 11 db { & 
A2useſi 2. Three Merchants, a. A, B, and C, enter g. by 
pbn a joint Adyenture, A put into the common Stock 58, 01 
5 pat 117. and C234, and they find (when they male “ 


their Accompts) that they have gained in all 264, a0 ge 
deſire to know each Man's particular Sliare in the Gain. 


4 1 | Firl 


Chap. 15. Single Felluſbip. 125 
Firſt, 1 add the ir particular Stocks together, 

5 and their Sum is 4291. then ſay, If 4261. again 78 
. 26. what will 78“. gain; and what will 17 J. 117 
e and 2347. Icke Stocks of A, B, and ©) gain? "1246 
e Work by the three ſeveral Rules of Three, and 
5 | 


you Will find that 5 Sik 1729 
The Gain of4 B 154 72 £4 36 | 


n's | bo by a Sum 264 b r Wi 5 2 
Nueſt. 3. Four Partners, is, A, B, C, and D, amongſt 
em them built a Ship, which colt 1730/.'6f Which A paid 346/. 
B 5191. C 6927. and D 1737 aid ber Fraght for a certain 
Voyage is 370/. which is due to the Owners or Builders. I 
demand each Man's Share therein according to his Charge 


* 


| in building ber. , JAHN 
Anſwer, AC 74 
| een ect 
el, C 148 SHA SIDES | 
2 DG 37 
an | | — 
1 al ; 


| N. 70 ene 41-4493 3345 5% Nd 
Queſt, 4. A, By and Center into Partnerſhip for a cer- 
tain Time. A put into a common Stook ;364/. B put in 
482/, C put in gol, and they gained 867/. Now I de- 
mand each Man's Share in the Gain, proportionable to his 
Stock ? A. ip Alt hr gh nt 0 „ i 
80 234 O 38 
B 310 09 5 
C( 3:2; co 3,453 


Sum 867 00 Aue gi 64 26234291 we 

5. To prove the Single Rule of Fel:awſhip add each 
Man's particular Gain or Loſs together, (The Proof of the 
Rule of Single Fellowſhip ) and if the total Sum is equal to the 
general Gain or Loſs, then the Work is rightly per formed: 
but otherwiſe it is erroneous. Example, In the firſt Queſti- 
orof this Chapter, the Anſwer was, that the Gain of A was 
3. and the Gain of /B-2/, which added together, makes 5/. 
qual to the total Gain given. t 


42 2 5370 


G 3 N = | 


l 


126 Double Fellowſhip. Chap. 16, 
If in finding out the particular Shares of the ſeveral Par. 
ners, any thing remain after Diviſion is ended, ſuch Re. 
mainders muft be added together, they being all Fractions of 
the ſame Denomination, and their Sum divided by the com. 
mon Diviſor in each Queſtion, viz. The total Stock, and 
the Quotient added to the particular Gains, and then if the 
total Sum is equal to the total Gain, the Work is right, 
otherwiſe not. a n 
As in the 4th Queſtion, the Remainder were 354, 62, 
and 930, which added together make 1346, which divided 
by 1346, the Sum of their Stock, the Quotient is, 14 
which I add to the Pence, .£&:. and the Sum of their Share 
is 897/. equal to the total Gain, whereſore I conclude the 
Work is right. | | 1 


CHAP. XVI 
Double Fello ſhip. 


987 Fellowſhip, is when ſeveral Perſons enter inte 
Partnerſhip for unequal Time; that is when every 
Man's particular Stock bath Relation to a particular Time. 
2. In the Double Rule of Fellowſhip, multiply each par. 
ticular Stock by its reſpective Time, margins added the 
ſaeral Products together, make their Sum the fiſt Number 
or Term in the Rule of Three; and the total Gain or Lo 
the ſecond Number, and the Product of any one's particu- 
lar Stock by his Time, the third Term, and the fourth Num- 
ber in Proportion thereunto is his particular Gain or Loſs, 
whoſe Product of Stock and Time is your third Number. 
Then repeat, as in Single Fellowſhip,” the Rule of Three 
2s often as there are Products, or. Partners, and the four 
Terms thereby invented, are the Numbers required. 


* 


. a Example.” „ 
Que. 1. A. and B. enter into Partnerſhip ; 4 put in 40, 

for 6 Months, B put in 757 for 4 Months, and they gained 
70]. now I demand each Man's Share in the Gain, propor- 
tional to his Stock and Time? Aufaver A 20l. B go 


To 


of 


in 


22 9 0 * * 4 
\ 
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To reſolve this Queſtion ; I firſt multiply the Stock of A, 
viz. 40ʃ. by. its e 3 Months, and 


0 the Product 1 7 1 „Tim then mu Phy the . 
Stock of B byfits Time, ix. 75 2 | | ks 75 
; and it produceth 300, which Ladd tothe 3 4 
product of A, his Stock and Time, and » IE. och 4 
: the Sum is 420. Then by the Rule of A 120 B 300 
5 Three Direct I ſay, as 420, the Sum of 7 1855 
the Product, is to 70, the total Gain, fo AE 
is 120, the Product of A his Stock and © Sum 420 


Time, to 20/. the Share of Ain the 
| Gains. Then I fay again, as 420 is to 75, ſo is 3co the 
Product of B his Stock and Lime, to 55 the Share of B 
in the Gains, and that each is to have for his Share. = 
weft. 2. A, B, and C, make a Stock for 12 Months, 
A put in at firſt 2641. and 4 Months after that he . in 40l. 
B put in at firſt 408“. and at the End of the 7 onths he 
took out 867. C put in at firſt 148. and 3 Months after be 
put in 86/. more, N. . after that he put in 1001. 
more, and at the End of is SLE their Gain is found to 
be 14 5 I defire to know Man's Share in the Gains, 
nts according to his Stock and Time. 
ery Firſt, conſider that the Whole Time of their Partnerſhip 
. s 12 Months- Then I proceed to find out the ſeveral Pro- 
par- ducts, or Stock and Time as followerh. 
A had at firſt 364% for 4 Months, wherefore char Product 
13 — w—— 
Then he put in Jol. Wien wick the firſt Sum $56 
makes 4047. which continued the Remainder of the 
Time, viz. 8 Months, and that Product is. 3230 
The Sum of the Products of the Stock. and Time 
of A is — — — — 2 
B had 4081. i in 7 Months, whoſe Product i is 8 56 
And then tock out 86“. therefore he left in Stock | 


3221. which continued. the reſt of the Time, vis. 5 N 
Months, whoſe Product is— — % Ba 


The Sum of the Products of tes Stock and Time 


— 


of Bi IS — — — - 4466, 


C put in 148. for 3 "Months, whoſe Pradu@ be- 
ing — by 3, Is ———— —— 


. G 4 hen 
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Then he put in 86/. which, added * e firſh, | 35 
wiz. 148.) makes 234. Which hy, in tock 5 bo er . 
Months, and their Product is 18 
Then he put in 1801. more, 1a thep en he had | in 
Stock 334/. which continued, the Remairder of 8 
the Time, 4 Months, which mukiglied together, 
produce — 
The Sum of the Product of the Money and of 


B 


— N * 1 ba 1 \ i > 
c | 19 SY R1. 963 4308 437 


791 


— 


the tal TR \ of al 80 i Prod ARS” iich 
Then I fay, as 12104 is to. 1426, the total Gain, fo i 
4611 tothe Share of A in the total Gain, Sc. go on as ig 
he ſoregoing Examples, and you will find their Shares in the 
e wal UW ei „ 110 AWE A 1 
556 93 phe.” 
520 , 191 952 


149, 19 Bratt 0 


— Att. AM 


„ II 


1436 60 HA 1 1099 * , 10939 


Nel. 3. Three Grafiers, at B, 40 0. take a Plece of 
Ground for 46“. 105. in which A put 12 en for 8 Monti 
B put in 16 Oxen for Months, and C pu W xen, po 
4 Months; now the Queſtion 15, What Ladd 


ng 1 — — K a2 


of the 46/. 101, for his Share in that Charge _, 
- Anſwer, an n l 503) HG 10D lower e 222150 


Ai 18 co. Gg ie 
B 
C. 


- 


ge row 


ſhall pay 1 Lig dls fo int nd 


3. "The Proof. of this Rule is the ſame with that of Single 
Fellows laid downfin the 5th Nahe. of the 1 1 5th Chapter; 
and note, — 

If a Loſs be ſuſtained inſtead of 3 A 'Gain ain6ng, Paitnen 
every Man's Share to be borne in the Lols, is to be ſoun 
after the ſame Method as their Gain, whether their Stock: 
be for 2 or unegual Tune, 


1 0 - 17111 8 
* , 1 F gt 44 LISTS ' 
: * * 1 , 
U g 
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Chap. 17. 129 


CHAP. XVII. 
Allegaticn Medial. 


1. HE Rule of Allegation is that Rule in Plural Pro- 
portion by which we reſolve Queſtions, wherein 
is a © @mpoſition or Mixture of diverſe Simples, as alſo it 
is uſeful in Compcſi:ions of Medicines, both for Quantity, 
| | Quality, or Price, and its Species are two, wiz. Medial and 
80 Alternate. „ be 
2. Allegation Medial, is, when baving the ſeveral Quan- 


= tities and Prices of ſeveral Simples propounded, we diſ- 
TT cover the mean Price or Rate of any Quantity of the Mix- 
08 ture compounded of thoſe Simples, ard the Proportion ie, 
4 1 As the Sum of the Simples to be mingled is to the total 


Value of all che Simples, fo is any Part or Quantity of the 
Compoſition or Mixture to its mean Rate ar . 

2ueſt, 1. A Farmer mingled 20 Buſhels of Wheat at 5. 
per Buſhel, and 36 Buihels of Rye at 37. fer Buſhel, with , 
40 Buſhels of Barley at 2s. per Fuſhel, ncw I defire to know | 
what one Buſhel of that Mixture is wort!) 

To. reſolve this Queſtion, add together che g'ven Quan- 
tities, and their Value, which is 96 Buſhels, whoſe: total 
Value is 14/. 87. as appeareth by the Work following: 


32 | TY 
** s pa tac} 2 . - 2 
1E 20 of Wheat, at 55, per Buſhel, is Ro 
* 36 of Rye, at 3s, h Bulhel, is 13 3. 
5360 | 40 of Barley, at 25. per Buſhel, js 4 1,0; 3 
The Sum N — — — —— — 
their given 397, and their Value is — 
Daantities is ; | 
Sek Then ſay, by the Rule of Three Direct, if 96 Buſhels 
ape coſt, or is worth 14/. Sr. what is one Buſhel worth? 


—__ 4% ea. 


— 
— 22 ³·̃ . ñ Ir —— _—_ 
*. <a - n K * 2 


13 2 of the Mixture, to find out the total Value of the 


Auen Alternate is, when there are given the par- 


Allegation Medial. Chap. 18. 


Buſh, I. BE © Buſh, 
95. 14 8 Fs, 
. a® ©.” A N 
96) 288 (35 
288 


o Faeit 38. per Buſhel. 


Durſt. 2. A Vinter mingled 15 Gallons of Canary at 
8e. per Gallon, with 20 Gallons of Malaga, at 75. and 64. 
per Gallon, with 10 Gallons of Malaga, at 6s. and 84. per 
Gallon, and 25 Gallons of White Wine at 4-. per Gallon, 
Now I demand what a Gallon of this Mixture is worth? 
Work as in the laſt Queſtion, and you will find the Anſwer 
to be 6s. 2d. 2 grs. 38. 23 

DPueft. 3. A Grocer hath Ar 3 C. of Sugar at 56s. 
per C. with 3 C. of Sugar at 3/. 14s. 8d. per C. and with 
6 C. at 11. 175. 44. per C. I deſire to know the Price of a 
C. abt. of that Mixture? 1 | 

"Anſ. zl. 1 3. 14. . | mp Fr Ge TRY 

3. The Proof of the Operation, is by the Price of any 


ole Compoſition, and if it is equal to the total Value of 
the ſeveral Simples, the Work is right, otherwiſe not, (The 
Proof. of Alligation Medial) As in the firft Example, the 
Anſwer to the Queſtion was that 35s. is the Price of 1 Buſhel; 
wherefore I ſay, by the Rule of Proportion, if 1 Buſhel be 
35: what is Buthels? Anſwey 14/7. 185. which is. the 
_— Value of the ſeveral Simples: Wherefore the Work is 
Tg 7: | 


CHAP. XVII. 
Allegation Alternate. 


- 


ticular Prices of ſeveral Simples, and thereby we dil- 
cover ſuch Quantities of thoſe Simples, as being mingled to- 
gether, ſhall bear a certain Rate propounded. 7 

221 2. W | 


Chap. 18., Allegalion Alternate, 131 


2. When r Queſtion is ſlated, place the given Pri- 
ces of the Simple one over the other, and the propounded 
price of the Co poſition aga ainſt them in ſuch Sort, that it 
may repreſent a 7 2 and they as ſo any Branches {pring-, . 
ing from it, às in the followi pte. | 

2ueft. 1. A certain Farmer is defirous to mix 20 Buſhels | 
of Wheat at 5s, or 60d. per Buſhel, with Rye at 37. or 

30d. per Buſhel, and with Barley at 25. or 244. per Buſhel, 
ar Oats at 15 6d. 4 Buſhel, and deſireth to mix fuch a 
Quantity of Rye, Barley, and 5; wh with the 20 Buſhels of 
Wheat, as Fe: the whole a Nu may be worth. 25. 
84. or 324. per Bummel. 

The Prices the Simples bling placed accorliif to the 
laſt Rule (with the Price of the Compoſition: r as a 
Root to them) will ſtand as followeth. 
bo Pence . 


1 4 . * 
2 . a 1 = | $5 464 
; * 1 : « . 
ww - 


1 * placed che x res e you. are 00 
; link the ſeveral-Rates of the Simples one to the other, by 
e certain Arches, in ſuch Sort; that one that is leſſer than the 
1 mean Rate, may be coupled to another that is greater than 
be 
e 


the mean Rate; ſo the Queſtion laſt propounded will ſtand. 
e Or- thut, | * Or thug, 


I; e 6 
be a (| 18 » . 2 
is | 2 18 


4. Then a . D eder the Root ard the 
ſeveral Branches, and place the Difference of each againſt 
he Number or Branch with which it is coupled or u 
and having taken all the Differences and placed them as 
foreſaid, then thoſe Differences ſo Jucedf will ſhew you 18 
Number of each Simple to be taken to make 2 'ompoſition. | 
o bear the mean Rate propo 2 * <p 
So the Branches o the 1 laſt Queſtion being brked 'toge- 
her, as in the Manner, I ſay; the Difference between 32 
nd 'bo, is 28 ; which I put againſt 18, becauſe 60 is 
inked with 18, and the Difference between 32 and 36 
in which 1 put againſt 24, becauſe 36 is linked or- 


co _ 


_ — IO —— DD — —UU—A—A—A—A— . 
hs a i * — * r ** & 
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"be minvled with the 20 


* 
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coupled with 24, then I ſay, the Dif. 
ference between 32 and 24 1s 8, Which 1004. 
J place againſt 36, for the Reaſon a- | 
foreſaid, then 1 ſay, the Adee be- 
tween 32 and 18 is 14, Which 1 place ; 
N ſt Co; and then the Work will ſtand as vou ke in the 
largin. 
80 I conclude that, a Co fition made 9 14 Buſhels \o 
Wheat at gd per Buſhel, and .8 Buſhels of R eatz30d. 5 
Buſhel, and 4 Buſhels of Barley at 24. þ „Bammel and 20 | 
Buſhels of Ons, at 18 4. per Bu nel, will bear che mean Price 
of 324. or 2.5. 84. per Buſhel. And here obſerve, that in 
the Compoſition there is but 14 Buſhels of heat; but [ 
would mingle 20 Buſhels, and hs Kind, or rather Caſe, of 
A legation Alternate, viz. when there is given a certain 
Quantity of one of thoſe Simples, and the iaorig es of the 
Reſt ſought to mingle with this given Quantity, that the 
W hole may bear a Price propoundeo, is called the Allegation 
Partial. [2 
And the Proportion to Eud out. the ſeveral Quantities ities es. to be 
mingled wich the given Quantity, 7 | 
As the Difference annexed to the chat i is, 4h Vs 
lue of an Integer of the given Quantity, is 20 the-other par- 
ticular Differences, ſo is the Quantity given'to the ſeveral 
Quantriies required. 
. So here, 2 find how mui N 
OT 


Batley, and,Oats, mul 
f Wheat, I ſay, by the 
Rule of Three Direct, if Buchel of Wheat require 8 Bu- 
thels of Rye, what will 20 Buſhels of 18 require ? f. 
4473 Buſhels. of Rye 

Again, 1f441 Becel of Wheat require 4 Buſhels of Bar 
ley, what will 20 Huſbels of Wheat require? Al. 5 


ſhels of 179 gain 1 8 If 14 Buſhels of W eat x 
quite 28 Buſhel e t will 20 Buſhels of Wheat 
require? An/. 40 uſhels of Oats. Ro” 


And you * that 20 Buſhels of Wheat wing e "ed with 
1142 Buſhe of R Rye, a d 548 Buſbels of Barley, and 40 
Buſhels of "ES oO. bearuig the Rate as afo.eſaid, vil 
make a N or Heap of Corn, th.t * Jield 324 
per Buſhelz | At 


* 
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Baut if the Branches had been cqvpled according to the 
ſecond Order, or Manner, the Differences would have 
been thus placed, vx. the Difference + . 
he:ween 32 'and 60 is 28, which 1 fo >h 
ſet againſt 24. becauſe 60 is linked J 36 
thereto, and the Difference between 3124 
31 and 36 is 4, which I ſet againſt 1198 4 
18; ard the Difference between 32 | 2 MING oa FL 4 
and 24 is, 8, which I ſet againſt 60; then the Difference - 
be. ween 32 and 18 is Fg, Which I ſct agamſt his oke: fel 
low 36 ; ard then I conclude, that if "you mixt 8 Buſhels of 
Whcat with 14 Puſhels of Rye, 28 Buſtieb"of Barley, and 
4 Buſhels of Vat, each bearing che aforeſaid Prices, the 
- whole Mixture may be ſold for 32 4. per Buſhel as by the 


—__ - * N 
* 


Work in the Margin. | | 
"You ſee by this Work we have ſound how many Buſheis 
of Rye, Barley and Oate, ought to be mixed with 8 Bu- 
A ſel» of Wheat, and to End out how many ef each ought 

to be med with 20 Baſhels of Wheat, I ſay, as 1 is to 

be 14, fo is26 to 35 Buſhels of Rye. As i is to 28, ſo-is 20 
Wi to 70 Buſhels of Barley. As 8 is to 4, ſo is 20 to 10 Bu- 
by ſhels -of Oats; whereby I conclude, that if to 20 Buſtels cf 
5 Wheat] Fe 35 Bufhels of Rye, 70 Buſhels of Barley, and 
10 Euſhcls of Oats, bearing each · che aforeſaid Frice per Bu- 
ſhel, that des. 4 Buſfiel of this'Mixture will be worth 32 4. 
or 25. 8 dl. 00052 $299 ee Ren bare . 6 
And if the Branches had been linked, as you ſee in the 
3d Place, Where each Branch, bigger than the Robt, is link d 
to two that are le ſſer than the Root; then im this Caſe 'you - 
muſt have-p.aced the ſevetal Difference between the Root 
and Branches againſt thoſe two with u Rich ehch is coupled 
at firſt, the Difference between 32 and 60 is 28, which 1 
ſet againſt 24 and 18, becauſe it is coupled with them 
. 10 11 Deere | g N * + ; #7 1 
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8 ? +] 2 #341 #88. £ 71 
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wil boch, then the D 


9 | them both, then the Difference bctween 32 and 24 is 8. 
al ich 1 put againſt 60 and 36, becauſe 24 is linked is 
b | chem 
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Differences which ſtand "_— each Branch, and put. the 
Sum behind the ſaid Line againſt its proper Branch, as you 
ſee in the Margin. 

And now by this Work, I find that 22 Buſhels of Wheat 
mingled with 22 Buſhels of Rye, and 32 Buſhels of Barley, 
and, 22 Buſhels, of Oats, each bearing the ſaid Price, will 
make à Mixture bearing the mean Rate of 324. per Buſhel. 

And to find how much of each of the reſt muit be mingled. 
with 20 Buſhels of Wheat ; I fay, 

As 22 is to 32, fo i is 20 to 29 Buſhels of Rye. As 22 is 

to 32, ſo is 20 to 193, Buſhels of Oats. 
| Whereby you ſee the Queſtions of Allegation Alternate, 
will admit of more true Anſwers than one; for we have 
9 3 ſeveral Anſwers to this firſt Queſtion, i 

ö The Proof of Alternate Par tial. | 

Queſtions of Allegation Partial are proved the * Way | 
with Queſtions in Allegation Medial, which you may ſee in 
the third Rule of the 7th Chapter. 104 | 

- Queſt. 3. A Grocer hath 4 Sorts of Sugar, wiz. of 12d. 
per 1b. of 10d. per 1b. of 6d. per /b. and of * per 16. and 
would have a Compoſition worth 84 per the whole 
Quantity thereof ſhould contain 1440. RE of theſe four 
Sorts, I demand how much of each he muſt trke. 

. Queſtions of this Nature are reſolved by that Part of Alle- 
gation Alternate, called by Arithmeticians Allegation Total, 
wiz. Where there is given the Sum and Price of ſeveral Sim- 

les, to find out how much of each Simple ought to be ta- 

n to make the ſaid Sum or Quantity, ſo that it may bear 
a certain Rate propounded. | 

_ To: reſolve this Queſtion, I place the ſeveral Pieces of the 
Simples and mean Rate propounded, and link them together, 
as is directed in the 1 and 3d Rules of this Chapter, and 
place the Difference between the Root and Branches, ac- 
cording to the 25 Rule of this ROW? Which wal then 
ſtand * of theſe 3 Ways, viz. 


Firſt 
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Firſt ow | | Second 1 

12 Þ 4 12R W Hag 

10 | 2 10 ö 

84 6 224: © 13 ws * 

4 ä e 2 

12 —9 
Third i 


| 10 | : 2,4 A 14 
| 6 0 8 -N 1 2,44 6 
4 | 224 . 
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5. Then add the ſeveral Diferentes together, allen 1 
have done, and the Sums of the firſt and ſecord Order are 
121. and of the 3d, 240. as you fee above. But it required 
that there ſhould be 144/. of the Compoſition, therefore to 


find the Quantity of each Simple to make the whole Compo- 
ſition 1441. Obſerve this general Rule, wiz 


As the Sum of the Differences is to the — Differedtes,! 


ſa is the Total Quantity of the Compoſition tothe Quantity 
of each Simple. 


So to find how much of each Sort of Sugar 1 ought. to 
take to make 144. at 8d. per ib. 

As 12 is to 4, ſo is 144 to 48/. at It per Ib. 

As 12 is to 2, ſo is 144 to 24/. at 109. per Ib. 

As 12 is to 2, ſo is 144 to 24/. at 6d. per Ib. 

As 12 is to 45 ſo 1s 144 to 480. at 84. per 1 

Whereby I find that 48/. at 129. per Ib. and 246“. at 
10d. per Ib. and 24 lb. at 6d. per Ib. an 481. at 4d. per Ib. 
will make Ed Compolition of Sugar containing 144 16, worth | 
at 8d. per l 

Nl the Branches ave linked inthe 2d Order, the An- 
ſwer will be 24-16. at 12d. per Ib. and 48/6. at rod. per Ib. 
and 48/6. at 6d.-per Ib. and 24 16; at 44. per 16. to make the 
ſaid Quantity, and to bear the faid Price. 1 

And if you had worked as the Branches are linked ſock l 
the third Order, then youwould have found the Quantity of 
36 16. of each. ' 


E. 3.A Vinter hath four Sorts of Wine, v vin, Canary 
at 
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at 10s. fer Gallon, Malaga at 11s. her Gallor, Rheniſh. 
wine at 6s. pr Gallon, and White wine at 4s. per Gallon, 
and he is minded to make a Compoſition of them all of 69 
Gallons; that they may be worth gs. per Gallon, I defire 
to know how much of each he muſt habe? ? 

The Number of Terms being ranked according to the 
ſecond Rule of this Chapter, the Branches will be linked 
as followeth ; but will admit of no other manner of cou- 
ling, bccauſe there is one Branch that 1s leſſer than the 
oot; therefore all the reſt muſt be linked unto-it ; and 


the Difference between the Root 10 1 I 

and the three firit Branches, wiz. J 8 I I 

10, ?, and 6, which are 5, 3, 6 2 I I 
4+ —-S $531 


and 1, muſt be ſet againſt 4, be- 0 
cauſe they are coupled with it, 
and the Difference between the Roots, wiz. 5 and 4 which 
is 1, muft be ict againſt the 3 other, becaule it is linked 
to them all; ſo I find that one Gallon of Canary, 1 Gallon 
of Malaga, 1 Gallog of Rheniſh-wine, and 9 Gallons of 

White-wane, prized as above, being mingled together will 
be worth 55. per Gallon, the Sum being 11 Gallons ; but 
there muſt be 60 Gallons; whereof 1 fay, 

As 12 is to 1, ſo is Co to 5 Gallons of Canary. 

As 12 is to 1, ſo is 60 to 5 Gallons of Malaga. 

As 12 is to 1, ſo is 60 to 5 Gallons of Rheniſh. 

As 12 is to g, Jo is 60 to 5 Gallons of White - wine. 
So that N oſ Canary, 5 Galons of Malaga, 5 Gal- 
lons of Rheniſh, and 45 White-wine, mingled together, 
will ” in all 60 Gallons. worth;5s. per; Gallon, which was 
require a 19 | F | 

2s, #. 4. A Goldſmith hath Cold of four ſeveral Scrts 
of Fineneſs, wiz, of 24 Carats fine, and of 22 Caradt 
fine, of 20 CaraQts fine, and of 15 CaraQts fine, '(Read Ch. 
3. Def... 2. of his Book.) And he would mingle io much of 
each with Allay, that the whole Maſs of 28 Dunces of Gold 
ſo Se may bear 17 Caracts fine, I demand how muck 
OF each he muſt take ? The ad and 3d Rules of this Chapter 
being obſerved; for inſtead af the Allay 1 put o becauſe it 
bears no Fineneſe, but it makes a Branch iu the Operation, 
the Terms may be allegated, and the Differences added by 
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x 4 i E AT ELM. Lat. | + | 0 Sum 91 lk , 
More "Ways e for the e Hiiking'sf 
the Terms in this Queſtion, but theſe, if well practiſed, are 
ſuflicient for underſtanding the Rules of Allig ation. 

In Queſtions of Alligation'to-al, the Anſwer is given 


" * 1 


true, When the Sum of each of the Quantities of Simples 


Fund, (The Proof of. Alternation Total) agrees with the 
Sum or Quantity propounded; as in the laft Queſtion, the 
*n\wer was 8 c. 10 p. wt. of 24 Carats fine, 10 . of 
22 Caiatts fine, 9 ». 10f. we. of 20 Carats fine, 4 of 
15 
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25 Caracts fine, and 5 ox. of Alloy, which added together, 
make 28 oz. the Quantity n [ 1 
C HAP. XIX. 
Reduction of Vulgar Fractions. 


10 HAT a Vulgar Fraction is, hath been already 
ſhewed, in the firſt Chapter of this Book, to which 
I refer the Reader to look caut iouily into. 
2. To reduce a Vulgar Fraction, obſerve carefully theſe 8 
following Rules. UM 
1. To reduce a mixt Number into an improper Fraction. 
2. To reduce a whole Number into an improper Fracti- 
on. | 
3. To reduce an improper Fraction into its equivalent 
whole, (or mixt) Number. 4 
4. To reduce a Fraction into the loweſt Terms equivalent 
to the Fraction given, ., . | | |__| is 
5. To find the Value of à Fraction in the known Parts of 
Coin, Weight, Meaſure, Se. 
6. To — a Compound Fraction to a ſimple one of 
the ſame Value. 
7. To reduce diverſe Fractions having an unequal Deno- 
+ mination, to Fractions of the ſame Value, having an une- 
qual Denominator, ' ., . 1 | 
8. To reduce a, Fraction of one Denomination to another 
of the fame Va | 
I. To reduce a mixt Number to an improper Fraction. 
I be Rule is, 8 | 5 
Multiply the Integer Part (or whole Number) by the De- 
nominator of the Fraction (Vid. Chap: 1. Defin. 31, ) and 
to the Product add the Numerator, and that Sum place over 
the Denominator for a new. Numerator, ſo this new. Fraction 
ſhall: be equal to the mixt Number given. As for Example. 
1. Reduce 183 into an improper” Fraction, mee 5b | 
e Pro- 


| whole Number 19 by. 7 the Denominator, and to 


duct add the Numerator 3, the Sum is 129, which put over 
the Denominator 7, and it make; 7 for the Anſwer a 


| fallowerth, 55 


* 
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. _ * Wich! b 2 


. 2 0 : * I» \7 
Facit 129 . 21 \ * 111 * ＋ Y | ” 2 ( 4 vY 4 


7 . 

2. Reduce 11 377 to an improper Fraftion:, Facit **;; 

q Reduce-50. 4+ to an. improper Fraction. Facit I 
II. To reduce a obvle Nowber inva aw; . Fraction. 
The Ruble is, multiply the given Nn by the intentlod 
Denomirator,. and place the Product for the Namerator 


over it. (Vid. Chap; 1. . 1041 Example: 
1. Let it be required to n whoſe 


Denominator ſhall be 1 "I 2 
which, I multiply 15 by the — 12 
Denominator (12) the Product is 180 — 
which I place over 12 as a Numerator „ 
and it makes 1, which ts equal to 15 Faciñ 4 15 


as was required, 25 per Margin. —— 


180 

2. Redute 36 into an improper Fraftion, whole Deno- 
mivator ſhall be 26. Facit 518. 

3. Reduce 145 into an improper Fraftion, whoſs Deno- 


aa ſhall be 16. 3 un. . 
Aion i an £ 4 


III. Te #erfuce an 1 
ele or mixt 6 

The Rule is, divide the Numerator by e 
and the Quotient is the whole Number equal to the F racti- 
on, and if any ching remain, put it for a Numerator over 
the Diviſor. Example. 

1. Reduce 4 1 8 into its len, mixt Number, divide 
the Numerator 4 436 by the Denominator 8, and the Quoti- 
ent is 54, and 4 remains, wnith- F are gon 1 
the 8 8, the Anſwer 59 87 1 -i * vn 

F Fir 


26 Parry ah | > . 
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2. Reduce 1 to a mixt Number. Facit 23 1,4. 
3. Reduce f to a mixt Number. Facit 114 115. 


IV. To reduce a Faction into its loaueſt Terms equivalent 10 
the Practice given, 


The Rule is, 1. If the Numerator and Denominator are 
even Numbers, take half the one and half of the other, as 
often as may, be and when either of them falls out to be an 
odd Number, then divide them by any Number that you 
can diſcover, will divide both Numerator and Denominator 
without any Remainder; and when you have thus proceed - 
ed, as low as you can reduce them; then this new Fraction 
fo found out, ſhall be the Fraction you defire, and will be 
in Value to the given Frattion: +1 . 

Example 1. Let it be required to reduce 33 into its 
loweſt Terms. Firſt, I take 1 ln 4 5:4 
the Half of the Numerator 192 96482412 7 
192, and it is 96, then half 336] 1688448244 
ef the Denominators, and it . 
is 168, ſa that it is brought to 15. and next to $4; and by 
halfing ſtill, to 24, and their hal is 1+, and now I can no 
longer half it, becauſe 21 is an odd Number, wherefore I 
try to divide them by 3, 4, 5, 6, Cc. and I find 3 divides 
hows both without any. Remainder, and brings them 2 as 

r Margin. Arge Tarn + | 
al conelude 7 thus ſound to be equal in Value to the 
given. Fradtion 148. FF 

2. What is 14 in its loweſt Terms ? Auſ. 4. 

. What is 3932 in its loweſt Terms? Anſ. 11k 
I be beſt Way to reduce a Fraction into its loweſt Terms, 
is, by finding a common Meaſure, viz. the greateſt Number 
that will divide the Numerator and Denominator without 
any Rem inder. and by that Means reduce a Fraction to its 
loweſt Terms at the firſt Work; and to find out this com- 
mon Meaſure, divide the Denominator by the Numerator, 
and if any thing remain divide your laſt Diviſor by it; do 
ſo until you find nothing remaining: then this laſt Diviſor 
ſhall be your greateſt common Meaſurer, which will divide 
both Numerator and Denominator, and reduce them both 
into their loweſt Terms at one Work. fy 


Exam- 
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Exam. 4. Reduce 35 into its loweſt. Terms by a common 
Meaſure ; to effect which, I divide the Denominator 304 
by the Numerator 228, and there remains 76, then I divide 
2:8 (the firſt Diviſor) by 76 (the Remainder) and it quotes 3, 
and rothing remains; wherefore the laſt Diviſor 76 is the 
common Meaſure; by which I divide the Numerator of the 
given Fraction, viz. 228, it quotes 3 for a new Numerator, 
then I divide the Denomina or 304 by 76, and it quotes 4 for 
a new Denominator, ſo that now I have found-34 equal to 335+ 
5. Reduce 3824 into its loweſt Terms by a: common 
Meaſure. Fac.? Ut 383 ,01 among  - 
6. Reduce 2853 into its loweſt Terms by a common 
Meaſurer. Fac. 38. | iran 1 71 


1 * 


A Compendium. | 1 %% tic 

Note, That if the Numerator or Denominator of a Frac- 
tion, and each with a Cypher or Cy phers, then cut off as 
many Cy phers from the one as jrom the other, and the re- 
maining Figures will be a Fraction of the fame. Value, vizz 
5188 will be found to be reduced to A, by eutting off the 
two Cy phers from the Numerator and Denominator, with a 
Daſh 8 the Pen thus. 31429, and 322 will be 28, thus, 
7olos c. ; 17.75 c * ; 


<2} 


V. To find the Value of a Fradtion in; the known Parts 
42 of Coin, Wiights, &. ef] Hal Aut 
The Rule is, Multiply the Numerator by the Parts of 
the next inferoir Denomination that are equal to an Unit 
of the ſame Denomination with the Fraction; then! divide 
that Product by the Denominator, and the Quote gives you 

ts Value in the. ſame Paris you... multiplied by,-atid if any 
Thing remain, multiply it by the Parts of the next infe- 
rior Denomination; and divide as before; do fo;. till you 
call bring it no lower, and the ſeveral Quotients, will give 

you the Value of the Fraction as was required; and if any 
at laſt remain, place it ſor a:Nutnerator over the former 


: Denominator. Some few Examples will make the Rule 
| apa ie eos a | - Maui (1 Kant 18 ; 


* 
D 
What 
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x. What is the value of 27 
ZZ. Sterling? To anſwer this 27 
Queſtion 1 multiply the Nu- Multiply 20 
merator 27 by 20, the Shil- ; 3; —— 
lings in a Pound, the Product 29) 540 18s: 7d. TH 
is 540, which I divideby 29, 29 
the Denominator, and the — 
Quotient is 18s. and there 250 
remains 18, which J multi- 232 
ly by 12 Pence, and the | — 
roduR(216) I divide by „ (18) 
Denominator 29, the Quo- (12) 
tient is 7d. and 13 remains, F — 
which I multiply by 4 Far- 36 
things, the Product is 52, 18 
which I ſtill divide by 29, — 
the Quotient is 19r.and there 29) 216 7d. 
remaineth 23, which I put ne 
for a Numerator over the e ð 2 ³² . 
Denominator 29, to find the Rem. (2g) cal 1fyur, gs) 
Value of 22. to be 12. 24. Mult. 1 4 
19. 34, as by the Work in 22 ie . Matt 
the Margin, and aſter the 29) 52 (143 
ſame manner are the Values 29 J 
of the Fractions in the ſeve- — 2. 1 
ral Examples following found Rem. (23) | 
out. 8. d. qr. 
Fa 4 . +. $554 3% 81.1 14  Facit 18. 4 15 


| And ſo likewiſe you may find the Valug of any F adios, 

either in Weight or Time, SS. 

fe = To reduce a Compound Fraction to a Simple .of the. Jam 
alte 

What a compound Fraction is, hath been ſhewn an Chip | 


t er 1. Definition 24, and to reduce 294 eee 
che Numerator n ng 


of the ſame Value. 
The Rule is, mu kiply 

place the laſt Product a neu Numerator, then; multiply 
the Denominations continually, and place the laſt Product 
for a new Denominator. So this ſingle Fraction ſhall be 
equal to the Compound Fraction. * 


| . 
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; | & 20003863 bee 1 

1. Reduce 3 of J to a Simple Fraction . 
Multiply the Numerators 2, 3, and f together, they make 
33 for a hew Numerator ; then I multiply the Denomitia, 
tors 3, 5» and 8 together, and their Product is 120 for a 
Denominator, ſo the Simple Fraction is ,32, and cutting off 


the Cyphers, it is . 3. equal to 5 by the 4th Rule following. 


— 


i 1 
1118 2 
—— — » 4 1 1 
15 8 TA | 
g* 
2 N 5 
120 30 


Facit 1 or 125 or 2. 


2. What is . of 3 of 7 of 247 Au. 328, or 55, or 
625 in its loweſt Term. | SF 
enen, 
by this you, may know how to find the Value of a Com- 
pound Fraction, vi. Firſt, reduce it into a Simple one, and 
4 then find out, his Value by the 5th Rule foregoing. 
Example 4. What is the Value of 3 of 5 of 7 of a Pound? 
Au. 10s. 119. 19. as od. tet ne at . 
VII. To reduce Fractions of unequal Denomi nations to Frac- 
tions of the ſame Value, having unequal Deneminators. 
The Rule is, multiply all the Denominators together, and 
b. the Produdt ſnall. be the common Denominator. Then mul- 


* tiply each Numerator into all the Denominations except its 


own, and the laſt Product put for a Numerator over the De- 

n, nominator, found out as before: So this new Fraction is e- 
E to that Fraction whoſe Numerator you multiply into the 
id Denominator. Do ſo by all the Numerators given, and 
kd you have your Deſire. OSS [1s 22 2 922246 th 
Example 1, Reduce 3:42. and f to a: common  Denomi- 


continually 1 put 1. 
minator; then multiply the Numerator 3 into 


oy 


the Denomi- 


nators 3, 6, and 8, and the Product is 720, which is a Nu- 


merator 960, found as before, ſo 338 is equal to the firſt 
+ 3: then I proceed; to find a new Numerator to 


s 3 be 
«+ of TY 


Fraction 


[| 
1 
| 


nator. Multipl) e a LN and 8 to ether ' 
Product 960 for the common | 2 5 


1 * n n * p 1 « lb. 
SS 


. 2 
4 by. 
* or" 1 n 2 " — 
— Io —— — — — 4 


— 
* 
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new Numerator to the 2d Fraction, viz. 5, and I multiply 
4 (into all the Denomirators) except its own, viz-into 4, 6 
and,8, which produceth 228 equat to g, then — 12 the 
Numerator 5 into the Denominators, 4, 6 and 8, the Product 
is 322 equal to 3. Then multiply the Numerator 7 into 
the Denominators 4, 5 and 6, the Production is $49, equal 
to 7, ard the Work is done; ſo that fer 345 and g I have 
239 768 800 and 828. 
5 60” 94,09 Dos; 960 | 

1. Reduce 14, 4+, and 27 into acommon Denominator, 


Facit 435% des, ard 3755. en 


VIII. To reduce a Fraction of one Denomination to another. 


PP ny  &t R_ on 


1. This is either Aſcending or Deſcending. Aſcending f 
is when a Fraction of a ſinaller is brought to a greater Peno- n 
. mination ; Deſcending is when a Fraction of a greater Deno. 
mination is brought lower. | | 
2. When a Fraction is to be brought from a leſſer to a 
cater Denomination, then make of it a compound Fraction, 
by comparing it with the intermediate Denomivatious between 
it, and that you would have it reduced to, then (by the 6th 
Rule foregoing) reduce your compound to a ſingle Fraction, 
and the Work is done. Example. 6 | 
Quest x. It is required to know what Part of a Pound 
Sterling 5 of a Penny is? | | 
To reſolve this, I r that 1 d. is: of a Shilling, 
and a Shilling is ,z of a Pound; wherefore, f d. is J of 
x2 of z8 of a Pound, which by the faid 6th Rule T find 
be gn of a Pound Sterling of Engliſ Money. * © 
_ - Queſt, 2. What Part of a Pound Troy weight is 4 of a 
Penny-weight? An/. 4 of 28 of 21, equal to 1 444 Troy. 
3. When a Fraction is to be brought from a greater to a 
lefler Denomination, then multiply the Numerator by the 
Parts contained in the ſeveral Denominations betwixt ir, and 
the Parts you would reduce it to; then Place the laſt Product 
over the D { Example,” 


enominator of the given Fraction.“ 
Queſt. 4. I would reduce 3 J. to the Praction of 1 4 to 
do which, I multiply the Numerator 3 by 20 and 12; the 
Product is 720, Which I put over the Denominator &, it 
makes 7*2 of: 12. equal to ß. 
© Duet. 5. What Part of an Ounce Troy is 4216 2'Anff 1% 
or 1 02, | | CHAP. 
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CHAP. XX. 
Addition of Vulgar Fractions. 


1. FF your Fractions to be added have a common Denomi- 

nator, then add all the Numerators together, and place 
their Sum for a Numerator to the common Denominator, 
which new Fraction is the Sum of all the given Fractions; 
and if it be improper, reduce it to a wholeor mixt Number, 
by the 3d Rule in the 2gth Chapter. 

2ueft. 1. What is the Sum of 22, 22, 42, and 34 ? 

The Denominators are equal, viz. every one is 24, where- 
fore add the Numerators together, viz. 7, 9, 16, and 14, 
their Sum is 46, which put over the Denominator 24, it 
makes #2 the Sum of the given Fractions, which will be 
reduced to the mixt Numbers 135, 144. 

2. But if the Fractions to be added have unequal Denomi- 
nators, then reduce them to a common Denominator by the 
7th Rule of Chapter 19, and then add the Numerator toge- 
ther, and put the Sum over the common Denominator, &c, 
as before m the laſt Example. 

Jueſt 2. What is the Sum of 3, 7, 13, 1: 

The Fractions reduced to a common Denominator are 


Zit, 34329, 35859, and 3228, the Sum of their Numera- 


ns, WM tors is 17084, which put over the Common Denominator © 
of 


makes 3744, or 2 4532 


| to Anf. 422595 


1308. 
3. if you are to add mixt Numbers together, then add 
dhe Fractional Parts as before, and if their Sum be an im- 
proper Fraction, reduce it to a mixt Number, and add its 
Integral Part to the Integral Parts of the given mixut Num- 
bers, and the Work is done. | 
Neſt. 4. What is the Sum of 134, and 24 5? | 
Firſt add the Fractions Sand 3, the Sum is 152, then add 
the Integers 1, 13, and 24, their Sum is 38, and put after it 
the Fraction 32, it is 383+, or it is 387? "Io 
Facit. 12635. | 
4. If any of the Fractions to be added is a Compound 
Tiaction, it muſt firſt _ to a Single FraQtion by 
| the 
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the gth Rule of Chap. 19, and then add it to the reſt, ac. 
cording to the ſecond Rule of this Chapter. Example : 
 Nueſt. 6. What is the Sum of 4, 5, and Z of ? of 5? 

Reduce +4 of + of + into a Simple Fraction, and it is 
123, Which reduce with the other two, and added, are 
2753+ | 
Peſt. 7. What is the Sum of {i and 4 of 4 of 5? 

Ans. 18. 

5. If the Fractions to be added are not of one Deno. 
mination, they muſt be ſo reduced, and then proceed as be- 
fore. 

Duet. 8. What is the Sum of 3/. and 55. 

Of the given Fraction here, one is of a Pound, and the 
other the Fraction of a Shilling, and before you can add 
them together, you muſt reduce Sg. to the Fraction of a 
Pound, as the other is, by the Rule of Chap. 19. and it 
makes 128. the 4 and 128 J. will be found to be 3327. or 
481. by the 2 Rule of Chap. 19. and in its los eſt Terms, 
32 J. by the fourth Rule of Chap. 19. 

It would have been the ſame, if by the latter Part of the 
8th Rule of Chap. 19, you have reduced 2/7. to the Fratti- 
on of a Shilling, which you would have found to have been 
*9 5. which added to + 5s. by the ſaid 17th Rule of the laſt 
Chapter, the Sum is 165. 3?, which is equal to the Sum 
found as before, wiz. 241. for by the 5th Rule of Chapter 
12, the Value of 22 J. will be found to be 15 5s. 104. and fo 
will 155. 24 be found to be juſt as much. 

Queſt. . What is the Sum of 3/. 35. and 34 

213 


Anſ. 345202 or 373% or in its loweſt Terms 353 


CHAP. XXI. 
Subtraction of Vulgar Fradtions. 


1. H E Rules in Addition for reducing the given Frac- 
| tions to one Denomination, are here to be obſerved, 
for before Subtraction can be made, the Fractions mult 
be reduced to a common Denominator, then ſubſtract one 
Numerator for the other, and place the Remainder over 
a common Denominator ; which Fraction ſhall be the 
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Exceſs or Difference between the given Fractions. Exam- 
Poet 1. What is the Difference between à and 53. The 
given FraQtiors are reduced to 23, then ſubſtract the Nu- 
merator 20 from the Numerator 21, and there remains, 1, 
which being put over the Denominator 28, makes ,z for the 
Anſwer or Difference between J and . | 

2ueſt. 2. What is the Difference between 3 and, g of 5. 

Reduce the Compound Fraction 3 of 5 to a ſimple Frac- 
tion, then proceed as before and the Anſwer is 442 equal 
to 33. 

2 When a Fraction is given to be ſubſtracted from a whole 
Number, ſubſtract the Numerator from the Denominator, 
and put the Remainder for a Numerator to the given Deno- 
minator, and ſubſtract an Unit (for that you borrowed) from 
the whole Number, and the Remainder place before the 
Fraction found, as before, which mixed Number 1s the Re- 
mainder or Difference ſought. Example: 

Lue/?, 3 Subſtract ,4 from 48 ? 

Anſaucr. 47 13; for it you ubſtract 7 (the Numerator) 
from 10 {the Denominrator) there remains 3, which put over 
10 is ,?, and it makes 47 ,Z for the Excel: ; | 

Duet. 4. Subſtraft 43 from 57, remains 56 ,. 

3. If it be required to ſubſtract a Fraction from a mixt 
Number, or one mixt Number from another, reduce the 
Fraction to a common Denominator, and if the Fraction to 
be ſubſtracted be leſſer than the other, then ſubtract the leſ- 
fer Numerator from the greater, and that is a Numerator for 
the common Denominator; then ſubſtract the leſſer integral 
Fart from the greater, and the Remainder with the remain- 
ing Fractions thereunto annexed, is the Difference required 
between tke two given mixt Numbers. Example: 

Left. 5. Subſtract 263 from 54 3. 

Firſt, Subſtract 3, wiz. 43 from 3, wiz. 35, the Remain- 
der is 42, then 26 from 64 remaineth 28, to which annex 
3; it makes 28432 for the Anſwer. 

4. But if the Fraction to be ſubſtracted is greater than 
the Fraction from whence you ſubſtract, then having firſt 
reduced the FraQtions to a common Denominator, take the 
'Nmerator of the greateſt „ 8 out of the Denomina to 
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and add the Remainder to the Numerator of the leſſer Fraction, 
and their Sum is a new Numerator tothe common Denomi- 
nator, which Fraction Note, then (for the one you borrow. 
ed) add one to the integral Part to be ſubtracted, and ſub. 
ſtract it from the greater Number, and to the Remainder 
annex the Fraction you noted before, ſo this new mixtNum- 
ber ſhall be the Difference ſought Tt ample: 

Lueft. 6. Subſtract 143 from 2957 

The Fractions reduced are, viz. 3, equal to;g, and 4 
equal to 23, now I ſhould ſublirat 34, from 4}, but I can- 
not therefore ſubtra& 21 from 28, reſt 7, which added to 
16 (the lefler Numerator) make 23 for a Numerator to 38, 
viz. 23; then I come to the integral Parts 4 and 29, and 
ſay, 1 that I borrowed and 14 is 15, which taken from 29, 
there reſis 14, to which annexing 23, it is 1423, for the 
Remainder or Difference between 144 and 293. 


Queſt. 7. Subſtract 3668 from 745 Facit 3742. 
CHAP. All. 


Multiplication of Vulgar Fractions. 


I. TF the Multiplicand and Multiplier are ſimple Fracti- 

ons, then multiply the Numerators together for a new 
Nnmerator, and the Numerators for a new Denominator, 
and the new Fraction is the Product required. 

Dueft. 1. What is the Product of 5 by 7? Facit 45 ; for 
the Numerators 5 and 9 being multiplied, make 45, and 
the Denominators 7 and 11 being multiplied, make 77. 

Durſt. 2. What is the Product of 5 by 43? Facit 545. 

2. If the Fractions to be multiplied be mixt Numbers re- 
duce them to improper Fractions by the firſt Rule of the gth 
Chapter, then proceed as before. SK 

reſt. 3. What is the Product of 284 by 13 5? 

The given mixt Numbers being reduced to improper 
Fractions are 483 equal to 4g, and 134 equal to $53, now 
2+3. multiplied by *3 according to the firſt Rule of this 
Chapter produceth g? or 67248. you 

Queſt. 4. What is the Product of 43018 by 183 ? Facit 
35478 Or 722578. | 

3. If a Compound Fraction is to be multiplied by a Sim- 
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ple Fraction, firſt reduce the Compound Fract ion into a ſim- 


ple Fraction, then multiply the one by the other, as is taught 
above. 

Peſt. 5. What is the Product of 27 by 3 of 5 of +. 

The Compound Fraction + of + of + is reduced 2, or 5 


waich multiplied by 27, produces 4445, which in its loweſt 


Terms 1532, for the An wer. 


And if the Multiplicand and Multiplier are .both Com- 
pound Fractions, reduce them both to Ample ones, then mul- 
tiply theſe new Fractions as before, ſo you have the Product. 

Jucſt. 6. What is the Product of 3 of 4, by 2 of 3? 

An}. 58. | | 

Duet. 7. What is the Product of 43 of 3 by3 of 3? 

An. 845 Or 27. 

4. If a Fraction be to be multiplied by a whole Number, 
put under the given whole Number an Unit for a Denomi- 
nator, whereby it will be an improper Fraction, then multi- 
ply the Fractions as before, Example, 

Dueft. 8. What is the Product of 24 by 32: 

Auſ. 45 for 22, by putting an Unit under it will be *4, 
and g by 5, produceth 44 or 16. | 

2ueft. 9. What is the Product of 36 by ,2? 

Anſ. I, or 2914. : 


CHAP. XXII. 
Diviſion of Vulgar Fractions. 


1. IF the Dividend or Diviſor are both ſimple Fractions, 
then multiply the Numerator of the Dividend into the 

Denominator of the Diviſor, and the Product is a new \ u- 
merator, and multiply the Denominator of the \ividend into 
the Numerator of the Diviſer, and the Product is a new De- 
nominater, which new Fraction thus found is the Quotient 
you deſire. Example, | 

2ueft. 1. What is the Quotient of 4 divived by 3. 

Anſ. 2, or , for the firſt I multi- | 
ply (5) the Numerator of the Dividend 3, 5 / 2 
into (5) the Denominator of the Diviſor, — =(— 
and the Product (25) is aNumerator for 55 
tke Quotient, then 1 8 5 (8) the | 

3 p 
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Denominator of the Dividend, into {3) the Numerator of 
the Diviſor, andthe Product (24) I pnt into the Quotient for 
the Denominator, ſo I find that 32 is the Quotient ſought, 

Jueſt. 3. What is the N of 2 divided by3. 

An/. 32 equal to + in its loweſt Terms. 

2. But if you will divide a Simple Fraction by a Compound, 
or a Compound by a Simple, firſt reduce ſuch a Compound to 
a Simple Fraction, then go on as before. 

Queſt. 4. What is the Quotient of 54 divided by 4 of 3 

Anj. 42 or 8 firft reduce 3 of 3 into a Simple Fraction, 
and it is x2, by which 28 being divided, the 8 is 
28 equal in the leaſt Terms to 3. And if the Dividend and 
Diviſor be both of Compound Fractions, reduce them both 
to a Simple Fraction, then divide the one by the other, as 
in Rule 1. foregoing. 

Queſt. 4. What is the Quote of 5 of 4 divided by + of 4? 

Anſ. 183, or 14 in its loweſt Terms, 

3. If the Dividend, or Diviſor, or both, are mixed Num- 
bers, reduce them to improper Fractions, and perform Divi- 
lion as you are taught betore. 

2yelt, 5. What is the Quote of 124 divided by 214? 

Auſ. 253 for 12, is equal to *2, and 21 4 is equal to 
1, and the Quote of 54 divided by **2 is as before 


"1H 


1. If you divide a Fraction by a whole Number, ora 
whole Number by a Fraction, make the whole Number an 
improper Fraction, by putting an Unit for a Denominator to 
it, as taught in Rule 4. Chap. 22, and then perform Divi- 
ion as was before taught, 
Example. 

Queſt. 6. What is the Quote of 8 divided by 4 ? 

Anf. , which is _ to 
133, being reduced gs isbefore 3 \ 8 40 
directed. See the Work in the 2) 6 
Margin. 31 

ue. 7, What is the Quote 8 3 

of Fade by 8? * )- — 

A.. 55 as per Margin. i/ 5 No 
: | CHAP. 
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CHAP. XXIV. 
The Rule of Three Direct in Vulgar Fractions. 


5 S the Rule of Three in whole Numbers, ſo like- 
wiſe in Fractions, you muſt ſee that the Fractions 
of the firſt and third Places be of the {ame Denominations. 

2. If any of the given Fractions be compound, let them 
be reduced to ſimple of the ſame Value. | 

3. If there are given mixed Numbers, reduce them to im- 
proper Fractions by the firſt Rule of Chap. XIX. 

4. If any of the three Terms is a whole Number make 
it an improper Fraction by conſtituting the Unit for its De- 
nommator. 

Having reduced your Fraction as is directed in the 4 laſt 
Rules, then proceed to a Reſolution, wbich is performed the 
ſame Way as in whole Numbers, Reſpect being had to the 
Rules delivered for the Working of Fractions, vi. Multi- 
0 py the 2d and 3d Fractions together, according to the firſt 

ule of Chap. XXII. and divide the Product by the firſt 
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1 Fraction, according to the firſt Rule of Chap. XXIII, and 
8 the Quotient is the Anſwer. | 

bY Or, (which 1s better) 

0 5. Multiply the Numerator of the firſt Fraction into the 
* Denominator of the ſecond and third, and the Product is a 


new Denominator ; then multiply the Denominator of the 
firſt Fraction into the Numerator of the zd and zd, and tne 

Product is a new Numerator, which new Fraction is the 4th 
Proportional or Anſwer, which, if it be an improper Fracti- 
on, muſt be reduced to a whole or mixed Number by the 3d 
Rule of Chap. XIX. Example. : 

Reſt 1. If 3 Yards of Cloth coſt 5]. what will, 8 Yards ' 
colt ? 

Having placed the given Fractions according to the 6th 
Rule of Chap. X. I proceed to the Reſolution, and firſt 
I multiply the Numerator of the third Fraction 3 into 8 
and 10, the Denominations of the ſecond and third Frac- 
tions, and the Product is 240 for a Denominator ; then 

H 4 * mul- 
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multiply 4 the Denominator Yards 7. Yards } 


of the firſt Fraction into 5 and 3 5 9 180 
9, the Numerators of the - — — 
fecond and third Fractions, 4 8 10 240 
the Product is 180 for a Nu- J. 

merator, which Numerator Facit. 180 equal to 3 
180, and Denominator 240 — — 
make 2381 for the Anſwer, 240 4 


equal to 3 or 1855 

Dueft. 7 2. If 3% buy 4 Yards of Cloth, what will 34 Yds 
colt at that Rate? ? 

Ans. 438 equal to 131. 145. 8 4. 

Que ft. 3. If 3 J. coft 5. what will 27. buy? 

An. 248 I. equal to 1 3 

Oueſt. + 4. If z of an Ell of Holland coft 80. what will 12 
Ells coſt ? 

Anf. 2 1. 163. 13d. 
In reſolvin the laſt Queſtion and the two next, obſerve 
the 3d Rule of the Chapter foregoing. 
Rreft. 5. If 18 of a C. coſt 284 5. what will 7 3 C. coſt at 
that Rate? 

An, 2 1. or 191. 198. 7 4. 

Que f. ? 15 32 Yards of Velvet coſt 35 J. how much will 
10 Yards ary at that Rate ? 

Anſ. 11 

Aue ſt. * 1 5 Yards of broad Cloth coſt 23 J. what will 
143 Yards coſt ? 

Anſ. 13 l. gs. 

In working the laſt Qzaeftion, and the four next, obſerve 
the 4th Rule of the Chapter foregoing. 

Que. 8. If 1415. of Pepper colt 145. 674. I demand 
the Price of 753 16. 

Anſ. 3 J. 165. 8554. 

Nel, 9. If 1 15. of Cochineal coſt 1 J. 5 5. What will 
3647 4. coſt. 

Anſ. 47 l. 17 s. Gd. 

Dueft 10. If a Yard of broad Cloth coft 155 s. what will 
four Pieces, each ro. 273 Yards colt at that Rate. 


An. 85 / 145. 37 d. Que 
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Aueſt. 11. A Mercer bought 33 Pieces of Silk, each 
Piece contained 345 Ells at 6s. 2d. per Ell; I demand the 
Value of 21 Pieces at that Rate. 

Anſ. 26l. 35. 444. | 

In reſolving the four next Queſtions, obſerve the 8th 
Rule of Chap. 19. 

Aue. 12. If 4 of an Ounce of Silver coſt 2s. I demand 
the Price of 11476. at that Rate. 

Anſ. 35h. | 
2eft. 13. If 1316 of Gold is worth 6134. Sterling, what 
is a Grain worth at that Rate? 

2% 14. It 4 Yardsof Sills is worth } of Zh 

iſt. 14. If + Yards of Silk is worth 4 of + what is the 

Pride 15 Ells Flonifh. 2 

An. 991. 6s. 8d. 

2.ejt. 15. If 5 of 3 of a Pound of Cloves coſt 6s. 24. 
what coſt the C weight at that Rate? 

Anſ. 691. 6s. 8d. | 

Note, That when the Anſwer to the Queſtion in this and 
the next Chapter are given Fractions, they are given in the 
loweſt Terms. 


G 
The Rule of Three Inverſe in Fractions. 


1. Tr hath been already taught, in the zd Rule of the 
11th Chapter, how to diſcover when the 4th proporti- 

onal Number, to the three given Numbers, is to be found 
out by a Rule of Three Direct, and when by a Rule of 
Three Inverſe; to which Rule the Learner is now referred. 
2. When (in Fractions) you find a Queſtion to be reſolved 
by the Rule of three Inverſe, iz. when the third Term is 
the Diviſor, then having reduced the Terms exactly, accord- 
ing to the Rules in Chap. 24, multiply the Numerators of 
the third Fraction into the Denominators of the 2d and iſt. 
Fractions, and the Product is a new Denominotor; then 
multiply the Denominator of the 3d Fraction in the Nume- 
rators of the 2d and iſt Fractions, and the Product is a new 
Numerator, which new Fraction thus found, is the Anſwer 


to the Queſtion, 
H 5 Luft. 
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DPueft. 1. If 3 of a Yard of Cloth that is two Yards wide 
will make a Garment, how much of any other Drapery 
that is 3 of a Yard wide will make the ſame Garment ? 

Af. 21 Yards. 
Dueft, 2. I lent my Friend 467. for + of a Year, how 
much ought he to lend me for 12 Parts of a Year? 
e Anf. 61. N 
Que. 3. If 3 of a Yard of Cloth that is 24 Yards wide 
will make any Garment what Breadth is that Cloth when 
13 Yard will make the Garment ? 
Anſ. Jof a Yard wide. 
| Pueft. 4. How many Inches in Length of a Board that 
is 9 Inches broad, will make a Foot Square? | 

Anſ. 16 Inches in Length. 

AQueſt. 5. If when the Buſhel of Wheat coft 45.5, the 
Penny Loaf weighed 103 Ounces, what will it weigh when 
the Buſhel coſt 87. 8? 

Anſ. 5 28 Ounces. 

Dweft. 6. If 17 Men can now 244 Acres in 103 Days, in 
how many Days will 6 Men do the ſame? 

Ar}. In 21 Days. 


CHAP. NI. 
Rule Practice. 


'T* the fingle Rule of Three, when the firſt of the 
Numbers in the Queſtion, after they are diſpoſed ac- 
cording to the 6th Rule of Chap. 10, happeneth to be an 
Unit, or 1, the Queſtion many Times may be reſolved far 
more ſpeedily than by the Rule of Three, which kind of 
Operation is commonly called Practice, and indeed is of ex- 
cellent Uſe among Merchants and Tradeſmen, and others, 
by reaſon of its Speedineſs in finding a Reſolution to ſuch 
kind of Queſtions. f A 

2. The chiefeſt Queſtions reſolvable by theſe chief Rules 
may be comprehended under the general Heads or Caſes 
following. 7 
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' Of Farthings under 4. 

When the | 2 Of Pence under 12. 

, "Þ 3 Of Pence and Farthings. 
ora ion 4 Of Shilings under 20, 
of the *ue- | 5 Of Shillings, Pence, and Farthings, 
ues E Of Pounds. 
(7 Of Pounds, Shillings, Pence, and Farth. +. __ 

It would be very convenient for the Practical Arithme- 
tician to have by Heart the ſeveral Products of the ꝙ Di- 
gits multiplied by 12, for his ſpeedy reducing Pence into 
Shillings, and Shillings into Pence, which he may gain by 
the following Table: 


L448 
2 24 
3 30 
4 4 
12 Times 5 > is 4 60 
6 72 
4 84 
8 90 
9J 1108 


3. Shillings are practically reduced into Pounds, ths, 
21z, Cut off the Figure ftanding in the Place of Units with 
a Daſh of the Pen, and note it for ShyRings, then draw a 
Line under the given Number, and take half the remain- 
ing Figure (after the firſt is cut off) and ſet them under the 
Line, and they are ſo many Pounds; but if 
the laſt Figare is odd then take the leſſer 4365[8. 
half, and add 10 to the Figure ſo cut off | 
(as before) for Shillings; as if I were to J. 6. 
reduce 43658 Shillings into Pounds, firſt I 2182 18 
cut off the laſt Figure (8) for Shillings, 
then I take half of the remaining Figures 4365 thus, half 
of 2 is 8, which I put under the Line, then half 3 W445; 
and becauſe 3 is an odd Number, I make the next Figure 6 
be 16, and I go on, ſaying, half of 16 is 8, then half of 5 

is 2, which is the laſt Figure, wherefore becauſey im an odd 
Number, I add 13 to the 8 I cut off, and it as 184. ſo 
that I find it to be 21827. 185. as per Margin, 


* 
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4. It is likewiſe convenient that the Learner be acquaint. 


ed with the practical Tables following, the firſt containin 
the Aliquot or even Parts of a Shilling, the 2d containin 


the Aliquot Parts of a Pound. * 
6 1 * 10 oo 
4 [ F 'S [ 6 4 q b 
The even) 3 14 I 2 5 oo T 
Part of a\ 2 + £8} 4 Oo I 
Shilling. [12] | 2 88 1 3 04S, £ 
C155 S | 2 | | 7 
2 2 00 18 
— "FR, 08 2 14 
C 1 oo} 26 


| Caſe 1. | 

5. When the Price of the Integer is a Farthing, then take 
the Gth Part of the given Number, which will be ſo many 
Three-half-pences, and if any Thing remain it is Farthings, 
by the 7th Rule of Chap. . then confider that Threehalf- 
pence is of a Shilling, wherefote take the 8th Part of them 
for Shillings, and if any Thing remain they are ſo many 
Three-half pences, which reduce into Pounds by the third 
Rule foregoing. Example what comes 67486 /6. to, at a 
Farthing per I. Firſt, I take 4 of 67486, and it is 1147 
Three -half-pence, or 104d. which with the four Farthings 
before, make 1134. and 1405s. which by the third Rule 1s 


od. 55. In all 700. 55.1139. for the Anſwer. See the Work 
foilowing. 


1. | 97486 at per 10. 
| 2 | 11247 5 
18 | 166 702 
; | > {nt #4 
70 5 It Feat. 


c * 
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Other Examples follow : 
| 2 8576 at 1 gr. | : 83471. at 1 gre. 
— — | — . —_ 
6 | 1072 s | 1043 3 gr. 
#4 29 1718 84d. „ 1713 5d, 3 grs. KA 
= OY e 
| 8 18 8 Facit 1 


5. When the Price of the Integer is 2 Farthings, then 
take the third Part of the given Number, for ſo many Three- 
half-pence, and the Remainder, if any, is Half pence, then 
take the Eighth Part of that for Shillings, &c. 


Example 
] + | 73807. at 2 rs. 3 | 8347). at 1 gr. 
1 | 2462 4 + | 2782 2 gre. 7 
| 30 7 * 24 . 
| "EE y 1 


| | 


I G 16 Facit 


17 7 ꝙ t Fact 


7. When the Price of the Integer is 3 Farthings, then 
take half the given Number for 'Uhree-half-pence, and if 


any thing remain it 1s 
Shillings as before, c. 


3 Farthings, then take the 8th for : 


| 7 | 4736/. at 3 grs. 2 | 54257. at 3 gre. 
I n — — 

| 2. 2368 i + $2712 3 grs. 
| [766 | . * 
$485 | | . gr. 3 
| | 15 16 Facit 16 19 © 3 Facit, 
Caſe 2. | | 


$, When the given Price of the Integer, is a Part, 
or Parts of a Shilling, (wiz. Pence) divide the given 


Number of Integers, 


N 
* 898 P 


whoſe Value is ſought, 
Denominator of the Fraction, 


| and the Quote 1s Shillings, always minding the ſeve 


by the 
repreſenting the even Part 
nth 
Rule 
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Rule of the gth Chapter, and thoſe Shillings, may be redu- 
ced into Pounds by the third Rule of this Chapter. Exam- 
ple: Let it be required to find the Value of 4386. at 39. 
per tb. I conſider 3d. is 4 of a Shilling, and 43816. will 
coſt ſo many 3 Pences, wherefore I divide 438 by 4 the De- 
nominator, or +, and the Quote is 109 Shillings, and two 
remains, which 1 two 3d. or 64. the whole Value is 5/. gs. 
64. as by the following Work appeareth: 


4381. at 3d. 
10]9—6 
4 — & 4: 
| 5—9g—6 Facit 5 9 6 


Tf the Learner is minded to try the Fruitfulneſs of his 
Genius he may frame as many Examples as he thinks fit, 
and work them as before. 

1. If the Price of the Integer be Pence under 12, and 
yet not an even Part, then it may be divided into even 
Parts, and ſo the Parts of the given Numbers taken accord- 
ingly, and added together, as if it were 5d. which is 34. 
and 2d. wiz. I and 4 of a Shilling, firſt take 4 of the given 
Number, and then j thereof, and add them together, and 
their Sums is the Anſwer in Shillings, till obſerying Rule 7, 
of Chapter , for the Remainder, it any be, then bring the 
Shillings into Pounds by the third Rule foregoing. Likewiſe 
7d is J and 4, ſo 2d. is 4 and 4, and 10d. 153 and 4 and 
114. is 4 and 3 of a Shilling; or elſe many Times your 


Work may be ſhortened thus, wiz. when the ſaid given 


Price is to be divided into even Parts of a Shilling, or of a 
Pourd, after you have taken the firſt even Part, the other 
may be an even Part of that Part, as in the next Examples, 
where are given 439/6. at 5d. per Ib. now I may divide it 
thus, vix. into 4d. and 1d. and 44. being + of 439/. and it 
gives 146s. 44. and for the 14. I take & of 1465. 4d. which 
- uk 74. which in all comes to gf, 125. 114. Examples 
Ono: | 


0 w 


+] mt 


ho) we 


— 
. 


| 


Chap. 13. 


| 
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3 Heſs ©. 
439 at 5 per b. 417 atg per jd. 
| 146 „ 2208 6 8 * 
8 7 E 5 
1814. 2 11 3 Si 812 5 + 
91. 2 11 Facit 151. 125. gd. Facit. 
Ells d. Ells d. 
N | 386 at 10 3 
195 8 14193 
146 ⁊h 31128 8 
= 23 % 1 SEL 
171 25. 5d. . | | 160. 17. 8. r 
yds Ad. BREAK. 
830 at 8 per yd. | 534 at 11 
278.8 88 5a ne 
278 8 \ 3 | 178 
.. 
n | 2 A YR: x 


10. When the Price of the Integer is Pence and Far- 
things, if it make an even Part of a Shilling, work as be- 
fore ; but if they are uneven, as Penny-Farthing, Pen- 


ny three Farthings, 2d. 19r. or 2d. 3grs. 3d. 
the like, then firſt work for ſome even Part, 


- or 
and then 


conſider what Part the reſt is of that even Part, and di- 
vide that Quotient thereby, then add them gs 
ag 2 


45 


1 
N 
— 
* * 
» 
oy * 
. % 
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4 


and reduce them to Pounds as be- | | 4. pre, 
fore. Example, 340. at 1d. 1 |} 3470 at 1 1 
gr. per Ib. Firit I work for the Pen- 4 — 

ny by dividing 3470/5. by 12, for x3 |- 282 2 

14, is 14 of a Shilling, and the - 

Quote is 2895. 2d. then I conceive | mr — 
that one Faithing is the + of 14. 26 | 136. 15. 3d. 
and the Value of one Farthing will — 
be + of the Value of 19. and there- 4. . t 
for I take 4 289. 24 which is | 831 1 5 2 
725. 3d. 2qrs. then add them toge- 
ther, and they are 18/. 15. 5d. 2 
grs. as by the Margin. kd 

Ca/e 4. 

11. When the Price of the Integer is 2 s. then cut off the 
Figure in the Place of Units ef the given Number, and dou- 
ble it for Shillings, and the Figures on the other Hand are 
Pounds. Example: 436 Yards at 3s. per 
Yarn, cut off the laſt Figure 6 and double it, 43 | 6 
make 1 2s. and the othertwo Figures, viz. 43. — — 
are ſo many Pounds; ſo that their Value is 431. 125, 
43 J. 12 5. per Margin. a 

12. Hence it is evident that when the given Price of an 
Integer is an even Number of Shillings, then if you take 

kalf of that even Number of Shillings, and multiply the 
given Number of Integers thereby, doubling the firſt Fi- 
gure of the Product, and ſetting it apart for Shillings, the 
reſt of the Product will be Pounds, which Pounds and 
Shillings are the Value ſought. Example: What coſt 
586 yards at 8 . per Yard ? Jo reſolve which I take half 
of 85. (the Price of a Yard) which is 4 and multiply 536 
thereby, ſaying 4 times is 24, then I dou- 
ble the firſt Figure 4, makes 8 for Shillings, 536 yds at 8 
and carry 2 to the next Produd, &c. find mommmnanery nn 
the reſt of the Product robe 214 which I note 2147. 15 
for Pounds ; ſo that the Value of 536 Yards 
at 8s. per Yard, 214. $5. as by the Margin. Other 
Examples of the ſame Kind may be wrought after the ſame 
Manner. 


13. If the given Price of the Integer is an odd Num- 
ber of Fhihng, chen works the fir (r en Namber 
of 


; Fu 
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of Shillings by the laſt Rule, and for the odd Shillings take 
„ of the given Number of Integers, according to the 3d 
Rule of this Chapter, and add them together, and you have 
your Deſire. Examples follow: 


Fd Els - 8 

422 at 3 per Yard 431 at 13 

53 3 5 2 

43 4 | 258 12 

21 3 21 11 
4 63 6 Facit 208 cz Facit 

El. | | Ells s 

516 at 7 per Ell * x 324ati7perEll 

5 n 

154 16 14259 64 

154 16 4 is 0g 
180 12 Fact 275 og et £ Fi 


14. Except when the given Price of the Integer is 5 5. for 
then it is ſconer anſwered by taking 4 of the given Num- 
ber, whoſe Value is ſought, as in the following Example: 
| Ells s | 
2 | 436at 5 per Yd | 4 | 206at 5 per Ell 


109 ] Face, «& | | 517 10 s Facit 
al 


E 5 

15. When the given Price of an Integer is Shillings and 
Pence, or Shillings, Pence, and Farthings ; then divide the 
given Number of Integers whoſe Value you ſeek by the 
Denominator of the Fraction repreſenting that even Part. 
As for Example, what is the Price of 284 Yards at 6s. 8d. 
ter Yard? Here I confider that 6s. $4. is one third of a 
Pound wherefore divide 384 by 3, and the Quote is the 
Anſwer, viz. 128 J. ſo that 384 Yards at 
6 5. Sd. per Yard, amounts to 128 J. as per | 31384 
Margin, ſtill obſerving the 7th Rule of the 
th Chapter. 3 | | 1287 

10. When the given Value of the Integer, is 

and 


___ 
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and Pence, and not an even Part of a Pound, yet many 
Times it may be divided into Parts, wiz. 6s. 64. is 45. and 
25. 6d. for the 45s. Work according to the 12th Rule fore- 
going, and for the 25. 64. take the eighth, Part of the gi- 
ven Number and add them together, then Their Sum is the 
Value required. * 

So 8s. 64. will be divided into 65. and 25. 64. and the 


Price of the given Number may be found out as before, &c, 
Examples follow : 


ä „ 4 
386 at 8 8 3240 at 5 4 
2 1280. 13 3 | 6⁰ © 2 
10 | 38 FS: +0 4 0 
1671. 55. 44. Facit | 647. Fact © i 
„ / L631: 8.546 
1 427 at 8 4 1338 at 16 8 
+ — — — ——— — —wä—ĩ 
| 128/, 2.6 8 | 193]. o o 
8 7 1128 13 4 
1771. 18s. 44. Face | | 3211. 14 IE: 


17. When the given Price of an Integer is Shillings and 
Pence, and you cannot readily divide them according to 
the laſt Rule, then multiply the given Number, whoſe Va- 
lu” you ſeek by the Number of Shillings in the Price of 
the Integer, and then for-the Pence work by the 8th Rule 
foregoing ; then add the Numbers together and their Sum 
is their Value ſought in Shillings ; as for Example : What 
is the Value of 392 Yards at 6s. gd. per Yard. Here 6s. 
94. cannot be made an even Part, nor indeed can it be di- 
vided into even Parts of a Pound; wherefore I multiply the 
given Number of Yards 392 by 6 for the 6s. the Product is 
23525. then for the 94 I divide it into 6d. and 3d. and work 
for them by the 8th Rule 1 ; and at laſt add the 
Shillings together, they make 2646s. and by the 3d they 
are reduced to 132/. 6s. the Value of 92 Yards at 6s. gd. 
per Yard. See the Work: | 


392 
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7 


—392 Jas at 65. 9 d. 


I = | 2352 
F 4 | 29 
b 98 
| 20416 
| 1324, 65. Facit. 


In like Manner Variety of other Examples may be wrought. 
18. When the given Price of the Integer is Shillings, 
Pence, and Farthings, then multiply the given Number of 
Integers, by the Number of Shillings contained in the Value 
of the Integer, and for the Pence and Farthings tollow the 
roth Rule of this Chapter. 


Example. 
| EM "4. | „ 
gab % 600 | 370 at 14 21 
1 — —— — — — — 
8 | 1504 4 1480 
z | 219 I | $70 | . 
B — 
— — — ao 27180 d. ; 
3 ay l 
Fac. 187 l. 105. 44.3 7 | 7 8 
I — ͤPw—U——— 
] „„ | 326164 91 
| 1389 2x ( EY 
| | | — — Fa 263 J. 43 9d R 
. 91 1215 0 | %. 
5 | 22 6 5 431 at 2 4: 4 
| 1 * as apr 862 
I 124, 3 4 107 9 
— —̃ ä 53 104 
= Fac. 62 l. 36. 14.5 4 — — 
/ | | lies 4-9+- 
E | 
| 


164 Rules of Practice. Chap. 26, 


| | Caſe 6. 
19. When the given Numbers of the Integers is Pounds, 
then multiply the Numbers of Integers, whoſe Value is 


ſought by the Price of the Integer, and the Product is the 
Anſwer in Pounds, 


Example. 
. C. I 
42 at 2 per C. | 13 at 8 per C. 
84 J. Facit | 104 J. Facit 85 5 
8 BG HT, 
33 at 3 fer C. 4 | 48 at 12 per C. 
e e e — | —— 
99 J. Facit. 576 J. Facit. 
Caſe 7. 


20. If the Price of the Integer is Pounds and Shillings, 
then for the Pounds work as in the laſt Rule, and for the 
Shillings as in the 12th and 13th Rules before-going, then 
add the Numbers produced from them both, and the Sum is 


the Value fought, = Examples 
| „ | | Groſs / . 
56 aꝗt 2 4 82 at 4 10 
— —ñ 141 | | — — 
1 1031 328 
24. 9 4 | | 41 
145 | — — | — — — a * 
1 F 369 1 Facit. 
"1 Groſs / 4 | Groſs / „ 
1 56 at 3 7 36 at 3 16 
1 (— FTE 
4 . 174 4 31 f 78 
17 x68]. 19 10 
4 & E 4 F 
Is — 3 * 
| 194 { 6s Facit 987 16s Faeit 


21. When the given Price of an Integer conſiſts of Pounds, 
Shillings, Pence, and Farthings, then work for the Shillings, 
Pence, and Farthings firſt, according to the 18th Rule of t 
Chapter, and find the total Value of the given Number, as 
if there was no Pounds, then work with the Pounds accord- 


by my 


> 


— 
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vg to the 19th Rule of this Chapter, and add the Numbers 


hus found, and their Sum is the total Value required. 
Examples of this Rule follow. 
d 


| C Tl C „ 
213 at 1 13 4 37 at 3 8 103 
639 296 d 88 
| 1 18 6 6d 
. 25 13 30 
14 53 d 4 7% 12d 
3 3 — 
„ | 32 | 802d 
| e g —— 16] 8s 45d ,acit. 
11418418 106% 13 131 
: 142 188 104 5 12788 41d facit. 1 
& 113 | 
: 185 10d? fac. | 
| 3 $109; fac. | 
| Sos | Groſs 1 d 
| 1 Groſs Is d | 48 at 3 15 112 
CC 
FFC 48 
| 9 1 3744 — 
* | 3d 104 700 | 1 5s 
2 26 E Ed 
„ | 44 
| 387 | 4 . 6 | 15 
| 2] 11931145 0 ä 
| 332 | 144 | 24 
— I i025 14s facit. | 182] 6sfacr. . 


22. When there is given the Value of an Integer, and | 


18, it is required to know the Value of many ſuch Inte- 
55 gers together, with 3 or 4 or 3 of an Integer, firſt, 


(by the former Rules) find out the Value of the given 
Number of Integers, and then for + of an Integer, 
take + of the given Value of the Integer, or for 3 
take 2 of the given Value of the Integer, and for : 
| fir 
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firſt take the Half of the given Value, and then half of 
that half, ſetting each Part under the Precedent, then ad- 
ding them together, their Sum will be the required Value 
of the Integers and their Parts. Example, What is the Va- 
lue of 116 Yards, at 45. 64. per Yard ? To give an Anſwer, 
Firſt I work for the Value of 116 

Yards by the 5th Rule foregoing, Tas. Ss. d. 
and then for the half Yards, I take 116 at 4 6 
half of 45. 6d. which is 2s. 34. and — — 


add to the reſt found as beſore, then 111. 125. 25. 
is that Sum the total Value of 140. 105. 15, 
116 Yards at 4s. 64. per Yard, 23 Yard; 


which I find to amount to 261. . — 
34. as by the Work in the Margin. 26 4 3 Facit. 
And all other Examples of this Kind, are wrought the ſame 
Way. 

=D more Queſtions may be ſtated, and ſeveral other 
Rules of Practice may be ſhewn according to the Methods 
of diverſe Authors ; but what have been delivered here, are 
ſufficient for the Practical Arithmetician in all Caſes what- 
focver, 


\ CHAP. XXVII. 
The Rule of Barter, 


1. TY Aarter is x Rule among Merchants, which in the Ex- 
change of one Commodity for another, inform them 

ſo to proportion their Rates, as that neither may ſuſtain 
Loſs. 
2. To reſolve Queſtions in Barter, will not be difficult to 
him that is acquainted with the Golden Rule, or Rule of 
Three, it being altogether uſed in reſolving ſuch Queſtions, 

St 1. Two Merchants, viz. A and B, barter, A hath 
13 C. 3977.15 16. of Pepper at 2/. 165. per C. and B hath 
Cotton at 94. Per Ib. I demand how much B muſt give A 
for his + * pul 

Anſ. 9 C. 1 gr. 1 

Firſt find the Rule of Three, or the Rule of Practice 
foregoing, how much the Pepper is worth, laying, 


© 


2 3 


0 
f 
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If 1 C. coſt 2/. 16s. what will 13 C. 3 grs. 141. coſt? 

Anſ. 381. 175. 

Secondly, by the Rule of Three, ſay, if 94. buy 1/5. of 
Cotton, how much will 38/. 175. buy ? 

Arſe. 9x C. and fo much Cotton mult B give to A for 13 
C. 3 qrs 1416. of Pepper at 2/. 165. per C. when the Cotton 
is worth gd. per Ib. 

Que. 2. A and B Barter, A hath 120 Yards of Broad 
Cloth, worth 6s. per Yard, but in the Barter he will bave 
85. per Yard; Bhatia Shalloon worth 4s. per Yard, Now 
I demand how many Yards of Shailoon B muſt give A for 
his Broad Cloth, making his Gain in Barter equal to that of A, 

Anſ. 110 Yards of Shalloon. 

Firſt (as in the laſt Queſtion) find out how B ought to ſell 
his Shalloon in Barter, wiz. ſay, if 6s. require 85; what 
will 45. require? 

Anſ. 55. 4a. | 

Thus you ſee that B muſt fell his Shalloon in Barter at 
55. 44. if A ſells his Broad Cloth at 85. per Yard. 

It remaineth now to find out how much Shalloon B muſt 
give for 120 Yard: of Broad Cloth, which reſolved after the 
Method in the firſt Queſtion of this Chapter is found to be 
180, and ſo many Yards of Shalloon mult he give A for the 
100 Yards of Broad Cloth. 

Auf. 3. A and B bartered, A had 14 C. of Sugar worth 
64. per Ib. for which he gave him 1 C. 3 qrs. of Cinna- 
mon, I demand how B rated his Cinnamon per /6. 

Anſ. J. per 1b. ; 

Queſt. 4. A and B barter, A hath 4 Tons of Brandy 
worth 371. 16s. ready Money, but in Barter he hath 564. 
15. per Jon, and giveth B 21 C. 3 9. 116. of Ginger for 
the 4 Tons of Brandy, I defire to know how much B fold 
his Ginger in Barter per C. and how much it is worth in 
ready Money. D 

Anſ. For 91. 6s. 84. in Barter, and it is worth 71. per 
C. in ready Money? | 

Que ſt. 5. A and B barter, A hath. 320 Dozen of Candles, 
at 4s, 6d per Dozen, for which B giveth him 30/4. in Mo- 
ney, and the reſt in Cotton at 84. per /5, I demand how. 
much Cotton he muſt give him more than 300. 5 

Arſe 11 C. 1 gr. "If CHAP, 
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 Qweſtions in Loſs and Gain. 


Merchant bought 436 Yards of broad Cloth for 
= A 8s, 64. per Yard, and ſelleth it again at 105. 
per Yard ; now 5 deſire to know how much he gained 
in i 436 Yards? 

Anſ. 311. 195. 44. 

Firſt, Find out by the Rule of Three, or * Practice how 
much the Cloth coſt him at 84. 64 per Yard, which I find 
to be 183 /. 65. then by the ſame Rule find out how much 
he ſold it for, wiz. 22 5 J. 55. 4 . then ſubtract 1837. 65, 
which it coſt him, from 225 J. 55. 44. which he ſold it for, 

and there remaineth 31 J. 195. 4 d. for his Gain in the Sale 
thereof. 

Otherwiſe, ic may ſooner be reſolved thus, firſt find out 
how much he gained per Yard, viz. Subtract 8 5. 6 4. 
which he gave per Yard, from 105. 4 d. which he ſold it for 
per Yard, the Remainder is 1 5. 10 d. for his Gain rer Yard, 
then ſay, 

If one Yard gain 1 s. 10 4. what will 436 Yards gain? the 
Anſwer by Practice, or the Rule of Three, is 311. 194. 44. 
as was found before. 

Jueſt. 2. A Dra —”= bought 124 Yards of Holland, for 
which he gave 31 J. I defire to know how he muſt ſell it per 
Yard to gain 10 / 6s. 8d. in the whole Sale of 124 Yards? 

Anſ. At 65. 84. per Yard. 

Add the Price which it coſt him, viz. 3 11. to his intend- 
ed Gain, viz. 10 J. 6s, 8d. the Sum is 41 J. 6s. 8 4. Then 
lay, 

If 124 Yards require 41 J. 6. 84. what will 1 Yard re- 
quire? By the Rule of Three I find the Anſwer 6 5. 8 d. 

Que. 3. A Grocer bought 3 C. 1 qr. 13 /b. of Cloves, 
which coſt him 2 s. 4 d. per Ib. and fold them for 520. 145. 
I defire to know how much he gained ip the whole? 

Anſ. 81. 125. 

Nueſt. 4. A Draper bought 86 Kerſeys for 129. 14e. 
mand hd he muſt ſell them per Piece to gain 25 1. inlaying 
out 100/, at TOR Rate? Arn/. 1 l. 145.64, 1 Piece; far, 

2 


— 
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As 100 is to 1151. fo is 1291. to 1480. 

So that by the Proportion above, I have found how much 
he muſt receive for the 86 Kerſeys, to gain after the Rate of 
15 per C. Then to find how he mult ſell them per Piece, 1 
ſay, 5 | | | 
"As 86 Pieces are to 141/. 75. ſo is one-Piece to 11. 145. 
64. which is WN ought. 88 F 

weſt. . A Grocer bought 43 C. of Pep or 181. 
15 7 8 it proving "ys be damnified is Win to loſe 
121. 10s. per Cent. I demand how he muſt ſell it per Ib. 

An ſ. 74. per Ib. | 

Subſtract 121. 10s. the Loſs of 100“. from 100. and 
there remains 871. 10s, Then ſay, | 

As 100). is to 87/. 10s. ſo is 157. 17s. 4d. to 13). 175. 
gd. and ſo much he muſt ſell it for, to loſe after the Rate 
propounded : Then to know how be muſt fell it per 16. I 
lay, 

I 13] 175. 8d. is to 44 C. ſo is 1 16. to 7d. - 

Aue ſi. 6. A Plummer ſold 10 Fodder of Lead, the Fodder 
containing 194 C. for 2041. 10. and gained after the Rate 
of 12/. 10s. per C. I demand how much it coſt him per C? 

To reſolve this Queſtion, add 1214. 10s. the Gain per 
Cent, to 1007. and it makes 1121. 10s. Then fay, 

As 1121. 10s. is to 100. fo is 25 15s. to 1821. 
which 182/. is the Sum it coſt him in all; then reduce your 
10 Fodders to Half Hundreds, and it makes 390. Then 
lay, | 

As zoo Half. Hundreds, is to 1821. ſo is 2 Half Hundreds 
to 18s. 84. the Price of two Half Hundreds, or 1 C. wwe. 
and ſo much it ſtood him in per C. wt. 

Queſt. 7. A merchant bought eight Tuns of Wine, which 
being ſophiſticated, he ſelleth for 400l. and loſeth after the 
Rate of 12/. in receiving 100/, Now I demand how much 
it coſt him per Tun, and how he ſelleth it per Gallon to loſe 
after the ſaid Rate? | 

Anſ. It coſt him 56“. per Tun, and he muſt ſell it at 35. 
11d. 37975. per Gallon, to loſe 13“. in receiving 100/, 


I Te 
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To reſolve this Queſtion, I conſider, in the firſt Pace, 
that in receiving 100 J. he loſeth 121. therefore 100 J. comes 
in for 112/. laid out; wherefore to find out how much he 
laid out for the whole, I ſay, 4.48 

As 100 is to 1121. ſo is 400 J. to 448 J. and ſp much the 
8 Tuns colt him: Then to find how much it coſt per Tun, 
I ſay, 3 | 

As 8 is to 448 J. ſo is 1 to 567. the Price it coſt per Tun. 

Now to find how he muſt ſell it per Gal'on, reduce the 
Tuns into Gallons, which make 2016. Then ſay, | 

As 2016 Gallons is to 4004. ſo is 1 Gallon to 3 s. 11 4. 
2 qrs the Price he mult ſell it at per Gallon to loſe as afore- 
ſaid. | 
Que. 8. A Merchant bought 8 Tuns of Wine, which 
being ſophiſticated, he is willing to ſell for 400 J. and loſeth 
at that Rate 12 /. in laying out 100 J. upon the ſame, now I 
demand how much it coſt him per Tun? . N 

Here I conſider that for 100 J. laid out, he received but 
88 J. wherefore to find what 8 Tuns colt him, I fay; 

As 88 J. is to 100 J. fo is 400 J. to 4541. the Price it all 
coſt him ; then to find out how much per Tun, I ſay, 

As 8 is to 45413, ſo is 1 to 561. 165. 4d. 2276. per 


Tun. 
| CHAP. XXIX. 


Equation of Payments. 

1.17 Quation of Payments is that Rule among Merchants, 
E whereby we reduce the Times for the Payment of 
ſeveral Sums of Money to an equated Time for Payment 
of the whole Debt, without Damage to Debtor or Creditor a 

and, | % 

| bo. The Rule is, 

| 2. Multiply the Sums of each particular Payment by its 
reſpective Time, then add the ſeveral Products together, and 
their Sum divide by the] total Debt, and the Quotient thence 
ariſing is the equated Time, for the Payment of the whole 
Debt. Examples. © | It 
Qu 
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e, Aue t. 1. A is indebted to B in the Sum of 100 J. where- 
cg of 50/7. is to be paid at 2 Months, and 50 J. at 4 Months, 
e and the reſt at 6 Months, now they agree to make one 


Payment of the total Sum ; the Queſtion is, What- is the 
equated Time for Payment without Damage to Debtor or 
N, Creditor ? 


To revolve this Queſtion, 1 multiply each Payment by its 
N. Time, wiz. 


he 50 J. Multiply'd by 2 Mon. produceth -—————100 

50 J. Multiply'd by 4 Mon. produceth ————200 
d. 30 J. Multiply'd by 6 Mon. produceth 180 
re- 


The Sum of the Product is---480 
ich Then I divide 480 (the Sum of the Products) by 130 (the 
ech total Debt) and the — 019k is 314 Months 2 the: Time 
v 1 of paying the whole D 
Juceſt. 2. A Merchant hath owing him 1000 J. to be paid 
but as followeth, wiz. 600 J. at 4 Months, 200 J. at 6 Months, 
andthe reſt {which i is 200 J.) at 12 Months, and he agreeth 
with the Debtor to make one Payment of the whole, 1 de- 


mand the Time of Payment without Damage to Debtor or 
Creditor ? A 


6007. Multiplied by 4 Months is - 240 

250 J. Multiphed by 6 Months is ————--12co0 

200 J. Maltiplied by 12 Months is 24co I 
The Sum of the Product is—v$coo 7 


and the Sum of the Product (6c00) being divided by the 


\ whole Debt (1000 7.) quotes 6 Months for the 1ime of Pay- 
ants, ment of the whole Debt. 


t of 3. The Truth of the Rule is thus maniſeſt; if the Inte- 
nent reſt of that Money; which is paid by e- 
tor gquated Time (after it is due, be equal to The Proof of 
the Intereſt of that Money, which by the the Rule of 
: equated Time) is paid fo much ſooner than Equation / 
y 1s it is dueateny Rate per C then the Opera- Nyment s. 
and tion is true, otherwiſe not. Example: | a 


ence In the laſt Queſtion 600 /. ſhould have been paid at 4 
hole Months, but it is not diſcharged till 6 Months (that is 4 

| Months after it is all due) wherefore its Intereſt of 2 
2ueſt Months at 6 per C. per Annum is 61. and then 200/. 


I's: | Was 
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was to be paid at 6 Months, which is the equated Time for 
its Payment, therefore no Intereſt is reckoned for it ; but 
200/. ſhould have been paid at 12 Months, but is paid at 6 
Months, which is 6 Months ſooner than it ought, wherefore 
the Intereſt of 200 /. for 6 Months is 6/. (accounting 6/. per 
Cent. per Annum ) which is equal to the Intereſt of 600/. tor 
2 Months, wherefore the Work is right. | 

Dueft. 3. A Merchant hath owing him a certain Sum to 
be diſcharged at 3 equal Payments, wiz. 4 at two Months, 
J at four Months, and 3 at eight Months, the Queſtion is, 
What is the equated Time for the Payment of the whole 
Debt ? | | 

In Queftions of this Nature,_wiz. where the Debt is di- 
vided into unequal Parts, each of its Parts 1s to be multi- 
plied by its Time, and the Sum of the Product is the Anſwer, 

2 multiplied by 2 Mon. produceth 3 
2 multiplied by 4 Mon. produceth 14 
3 multiplied by 8 Mon. produceth 23 
The Sum of the Product is 43 
which is 43 Months for the equated Time of Payment. 

If inſtead of the Fractions repreſen ing the Parts, you 
had wrought by the Numbers themſelves repreſented by thoſe 
Parts according to the firſt and ſecond Example, it would 
have been the fame Anſwer, and ſuppoſe the Debt had been 
gol. then + of it is 3o/. for each Payment, wiz. at 2, 4, and 
8 Months. Then, | 


30/. multiplied by 2 Mon. produceth 60 
30/. multiplied by 4 Mon. produceth 30 
3</. muliplied by 8 Mon. produceth 240 


——_ — ——— 


The Sum of the Product is 420 


which divided by go (the whole Det) quoted 442, or 4; 

Months as before. | 

_ Dueft' 4. A Merchant oweth a Sum of Money to be 

paid & at 5 Months, and 4 at 8 Month, and 4 at ie 

ifonths, and he agreeth with his Creditor to make one to- 

tal Pay ment; I demand the Time without Damage to Deb- 
„ 


HHS wy wot 


2 
T 4; 


be 
10 
to- 
Jeb- 
tor 
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tor or Creditor? work as in the laſt Queſtion, and you will 
find the Anſwer to be 7 Months. 25 

NQueft. 5. A. is indebted to B 640/. whereof he is to pay 
40. preſent Money, 350. at 3 Months, and the reſt, viz. 
2501. at 8 Months, and they #gree to. make an equated 
Time for the whole Payment, now I demand the Time? 

In. Queſtions of this Nature, (vz. where there is ready 
Money paid) you are in multiplying to .negle& the Money 
that is to be paid preſent, and work with the reft, as is be- 
fore directed, and divide the Sum of the Products by the 
whole Debt, and the Quote is the Anſwer ; for here 40“. 
is to be paid preſent, and hath. no Time allowed; and ac 
cording to the Rule it ſhould be multiplied, by its Time, 
which is o; therefore 40 Times © is o, which neither aug 
menteth nor diminiſhed the Dividend; wherefore to proce. 
{according to Direction) I ſay, 

353 by 3 Months, produ cet 1050 
250 by 3 Months, produceth - 2c00 
TS — 
The Sum of the Product is 3050 a 
which divided by 640, the whole Debt, the Quote is 42? 
Months, the Time of Payment. 9177 | 

ue. 6. A is indebtedgp B. in a certain Sum, half where- 
of is to be paid preſent Money, one third at 6 Months, and 
the reſt at 8 Months; now I demand the equated Time for 
Payment of it all ? | 

Anſ. -34 onths is the Time of Payment. 

Dueft. 7. A is indebted to B 120). whereof ;; is to be 

id at 3 Months, Z at 6 Months, and the reſt at 9 Months: 

hat is the equated Time of the Payment of the whole Sum? 

An at 6 Months. | | 

Queſt. 8. A is indebted to B 420. which is due at the 
End of 6 Months, but A is willing to pay him 14c/. preſent, 
provided he can have the Reminder forborn ſo much the 
greed upon; I defire to know what Time ought tobe allotted 
for his Payment of. the 280/. remaining ? 


— 


Fs „35 
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The Operation of this Queſtion js left to the Learner, to 
try his Genius; and who, in this-Caſe, mult havean Eye to 


the Rule of Three. W 
SHAFT. 
Exchange. 
1 HE Rule of Exchange informeth the Merchants 


how to exchange Monies, Weights, or Meaſures 
of the Country into (or for) the Monies, Weights, or Mea- 
ſures of another Country, and then the Rate, Reaſon, or 
Proportion betwixt the Money, Weights, or Meaſures of dif- 
ferent Countries is known, it will not be difficult ſor the 
Practitioner that is well acquainted wi h the Rule of Propor- 
tion (or Rule of ' hree) to reſolve any Queſtion, wherein it 
is required to exchange a given Quantity of the one Kind in- 
to the ſame Value of another Kind. 

2. In Queſtions of Exchange there is always a Compariſon 
made between the two Coins, c. of two Countries, (or 
Kinds) or of more. F 

3. In Queſtions where there is a Compariſon made between 
two Things (whether they be Monies, Weights, Sc. of dil. 
ferent Kinds) there may be a Solon found by a ſingle Rule 
of Three, as by the following Example. | 

Quest. 1. A Merchant at London delivered 370). Sterling to 
reccive the ſame at Paris in French Crowns, the Exchange 
3 French Crowns per IJ. Sterling, I demand how many 
French Crowns he ought to receive ? | 

in placing the Numbers, obſerve the 6th Rule of the 1 1th 
Chapter, which being done, the given Number will ſtand 
thus: : 

J. Crown J. 

eee ee 7p 
d being reduced according io the Rules of the 12th Ghap- 
ter, will land thus: | | 

| As 4 is to , ſo is 77 to 12354: 

So that I conciade he ought to receive 1233 Frents 

Crowns at Paris delivered for his 370. at Londen. 
9fl. 2. A Merchant delivered at Am/terdam 5871. 
Fim ſb to receive the Value chereof at Nep/es in Pop 
the 


0 


rent? 


Cat 


the 
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the Exchange 41 Ducats per /. Flemiſh. I demand how ma- 
ny Ducats he ought to receive? 
| The Proportion is as followeth : 
J. Lucats. J. Ducats. 
| As 11s to f ſois 55} to 28174, 

So I find he ought to receive 28174 Ducats at Naples for 
the 3871. Flemiſh delivered at Amſterdam. 

Ae. 3. A Merchant at Florence delivergd 2478 Du- 
cartoons, to receive the Value at London in Pence, and Ex- 
change at 534 Sterl. per Ducatoon ; I demand how much 
Sterling he Ought to receive? ; 

The Proportion for Reſolution is, 
Dye. . r. 
| As tis to *531o is 34 to 186073. 
Which is equal to 775. 6s. for the Anſwer, 19 

4. Where there is a Compariſon made between more 
than two different Coins, Weights, or Meaſures, there a- 
N ordinarily two different Cafes from ſuch a Compari- 
on. | 

1. When it is required to know how many Pieces of 
the firſt Coin, Weight, or Meaſure, are equal in Value to 
a known Number of Pieces of the laſt Coin, Weight, or 
Meaſure. , * 5 

2. When it is require to find out how many Pieces of 
the laſt Coin, Weight or Meaſure, areequal in Value to a 
given Number of the firſt Sort of Coin, Weight or Meaſure 

An Example af the firſt Caſe may be this, viz. 

Queſt. 4 If 150 Pence at Loudon are equal to 3 Dacats at 
Naples, and 45 Ducats at Naples make 342 Shillings at Bru/- 
ſels; then how many Pence at London are equal to 139. at 
Brufjels ? Facit gl. | 


The Queſtion. may be reſolved by two Single Rules of 
Three : for firſt I ſay, e 8 
If Ducats at Naples makes 150d. at London how many 
Perce will 34 make? 4% 2404. - PIE 
By the foregoing Proportion we have diſcovered that, 
4+ Ducats at Naples make 243 Pence at London; and by 
the Tenor of the Queſtion we ſee that 44 Ducats at Ve- 
nice make 35% Shiliings at Bruſſels, therefore 240d. at 
Lendun are equal to 3455s. at ys (for the Things that 
4 are 


* 


— 


176 Exchange. Chap. zo. 
are equal to one and the ſame Thing, are alſo equal to one a- 
nother) wherefore we have a Way laid open to give a Solu- 
tion to this Queſtion by another Single Rule of Ihree whoſe 
Propoftion is. 

As 342 at Bruſ/els is to 240d. at London, ſo is 1315. at 
Bruſels to g6od, at London; which is the Anſwer to the 
Queſtion. | 
An Example of the ſecond Caſe may be this, viz, 

Que ft. 85 If 40 16. Averdupois weight at London is equal 
to 36 75. Weight at Amſterdam, and go 1b, at Amſterdan, 
makes 116 /6. at Dantzich, then how many Pounds at Dant« 
zick, are equal to 122 45. Averdupois weight at London? 

Anſ. 129%; at Dantzich. ' 2 9 

This Queſtion is likewiſe anſwered by two ſingle Rules of 
Three, vi. Firſt, I ſay, 

As 36 1b. at Amſterdam is to 46 1b. at London, 

So is 90 1b. at Amſterdam to 103 lb. at London. 

And by the Queſtion you find that go /b, at Amſterdam, 
is 116 1b. at Dantzick; and therefore 120 /b. at London is 
likewiſe equal thereunto ; wherefore agaigT ſay, 

As 10016, at London is to 116 1b, at Dantzich, 

So is 1125. at Landon to 12948 Kb. at Dantxich, 

By which I find that 12933 % at Dantzick are equal to 
112 Averdupols weigh: at London. 

5. There is a moze ipeedy Way to reſolve ſuch Queſti- 
ons as are contained under the two Caſes before mention'd 
laid down by Mr. Kerſey in the third Chapter of his Appen- 
dix to Wingate's Arithmetick, where he hath given two 
Rules for the Reſolution of the Queſtions pertinent to the 
two ſaid Caſes. | | | 1 

6. But I ſhall lay down a general Rule for the Solution of 
both Caſes ; and iſt, Let the Learner obſerve the following 
Directions in the placing of the given Terms, viz. | 

7. Let theſe be made two Columns, and in the Columns 
fo place the given Terms one over the other, as that inthe 

ſame Kind dune with the other. 
 _ Having thus placed the Terms, the general Rule is, to 
obſerve which of the ſaid Columns hath the moſt Terms 
placed in it, and multiply all the Terms therein continually, 


and place the laſt Product for a Dividend, then multiply the 
N J erms 
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Terms in the other Column continually, and let the laſt Pro- 
duct be a Diviſor, and the Quotient thence ariſing will be 
the Anſwer to the Queſtion. N 
So the Example of the firſt of the ſaid Caſes being again 
repeated, wiz. If 150 Pence at London make 3 Ducats at 
Naples, and 34 Shillings at Bra/e/s, then how many Pence 
at London are equal to 13 Shillings at Bruſſel: ? a 
The Terms being placed according to the 7th Rule, will 
ſtand as followeth ; | a 
; 3 
Pence at Lond. | 150 3 | Ducats at Naples. 
Ducats at Nap. | 44 | 34+ | Shillings at Bruſſels. 
Shil. at Brufſ. | 138 8 
Having thus placed the Terms, that in either Column 
there are two Terms of one Kind, then obſerve that the Co- 
lumn under A hath moſt Terms in it, therefore they muſt be 
multiplied together for a Dividend, wiz. 150 multiplied by 
4. produceth 609, which multiplied by 138, produceth 
+95509, for a Dividend, then in the Column under B there 
are 3, and 434 whick multiplied together produce , the 
Quotient is 960 Pence of the Anſwer as before. i 
Again, Let the Example of the ſecond Caſe be again re- 
peated, wiz. If 40 l Averdupois weight at London make 
36 16. Weight at Amferdam, and go /b at Amſterdam make 
16 46. at Dantzich, then how many Pounds at Dantzick are 


equal to 112 46. Averdupois weight at London. 

The Terms being diſpoſed according to the 7th Rule fore« 
going, will ſtand thus: | | 
: | B 


3 i. 
Ib. at London 40 | 36 | 1b. at Amſterdam 
lh. at Amſterdam | go | 16 | 46. at Dantzick 
112 . at London 5 
whereby I find the Terms under B, multiplied together, pro- 
duce 497712 for a Dividend, and the Terms under A, vix. 
40 and go, produce 3Goeo for a Diviſor, and a Diviſion being 
finiſhed, the Quotient giveth 1293885 Pounds, Dantzic 
or the Anſwer. | 


CAA. 
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CHAP. XXXI. 
Single Poſition. 


Egative Arithmetick, called the Rule of Falſe, is 
VN. that by which we find out a Truth, by Numbers in- 
vented or ſuppoſèed, either fingle or Double. 

2. The Rule of Single Poſition is, when at once, wiz. by 
one falſe Poſition, or feigned Number, we find out the true 
Number fought. 

3. In the ſingle Rule of Falſe, when you have made 
Choice of your Poſition, work it according to the Tenor of 
the Queſtion, as if it were the true Number ſought ; 7 if 
by the ordering your Poſition you find either the Reſult too 
much or too little, you way then find out the Number {ought 
by this Proportion following, viz. 

As the Reſult of your Pofition is to the Poſition, ſo is the 
given Number to the Number ſought. 

Ren . 825 Example. 

Qaeſt. 1. A Perſon having about him a certain Number 
of Crowns, ſaid, if a 4th, 3d, and 6th of- them were added 
together, they would make juſt 45 Crowns, now I demand 
the Number of Crowns he had about him ? 

An). bo Crowns. . | 

- To reſolve this Queſtion, J ſuppoſe he had 24 Crowns 
(or any other Number that will admit of the like Diviſion) 
now the 4th of 24 is 6, and the 3d is 8, and the 6th.1s 4, 
all which Parts, (6, 8, and 4) being added together, make 
* 18, but it ſhould be 45, wheretore I ſay by the Rule of 

hree, 59 4 n 

As 18, the Sum of the Parts, is to the Poſition 24, ſo is 
45 the given Number, to 60, the True Number ſought. 
For the 4th of 60 is 15, and the 3d of 60 is 20, and the 
6th of 60 is 10, which added together make 47. 
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CHAP. AXAH. 
Double Poſition. 


12 HE Rule of Double Poſition is when two falſe Po- 
6 ſitions are aſſumed to give a Reſolution to the Que- 
ltioa propounded. | | . 
2. When any Queſtion is ſtated in Double 38 
Poſition, make ſuch a Croſs as in the Margin. X 
3. Then make Choice of any Number you d4Yc 
think may be convenient for your working, waich call your 
frſt Poſition, and place it at the End of the Croſs at a, 
then work with this Poſition, as if it were the true Number 
ſought, according to the Nature of your Queſtion 3 then 
baving .found out your Error, either too much or too little, 
ace it at the Side at 4, then make choice of another Num- 
ber of the ſame Denomination with the firſt Poſition (which 
call your ſecond Poſition, and place it on the Side of the 
Croſs at 6; then work with this Poſition as with the former, 
and having found out your Error, either too much or too 
little, place it on that Side of the Croſs, at c; and then the 
Poſition will ſtand at the Top of the Croſs, and the Errors 
at the Bottom, each under his Correſpandent Poſition, and 
then multiply the Errors into the Poſition croſs wiſe, that is, 
mul-iply the firſt Poſigon by the ſecond Error, and - the ſe- 
cond Poſition by the firſt Error, and put each Product over 
xs Poſition, ITY | | | 
4 "Having proceeded ſo far, then conſider whether the 
Errors are both alike; and if they are alike; then ſub- 
ſtract the leſſer Product from the greater, and. ſet the Re- 
mainder for a Dividend; then ſubſtract the leſſer Error 
from the greater, and let the Remainder be a Diviſor, and 
the Quotient ariſing by this Diviſion is the Anſwer to the 
Queſtion, _ | Vf 8 6. | 
5. But if the Errors are unlike, that is, one too much 
ard the other too litle, then add the Products. of the Po- 
ſtions and Errors together, and their Sums ſhall be a Di- 
vulend, then add the Errors together, and their Sum ſhall 


- 
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be a Diviſor, and the Quotient ariſing hence is the Anſwer, 
Lueft, 1. A, B, and C bũilt a Houſe, which coſt 76 J. of 
which A paid a certain Sum unknown, B paid as much as A, 
and 10l. over, and C as much as A and B: Now I deſire to 
know each Man's Share in that Charge ? | 
Having made a Croſs according to the ſecond Rule, I 
come according to the third Rule to make Choice of my firſt 
Poſition, and here I ſuppoſe, A paid 6/7. which I put upon 
the Croſs ag you ſee, then B paid 16/. (for it's ſaid he paid 
10/7. more than A) and C paid 22 J. (for it's ſaid he paid as 
much as A and B) then I add their Parts. 


1 L. 
9 A 6 
19 B 16 
28 C23 
— — 
6 Sum 44 
7 76 
56 44 
132 Error 32 


And they amount to 44, but it is ſaid they paid 764. 
wherefore there is 32 wil 3 which I note down at the 
Bottom of the Crols under its Poſition for the firſt ErGr. 
2dly, I ſuppoſe A paid 6 /. then B paid 19/. and C 28 J. 
all which added together make 56, but they ſhould make 76, 
wherefore the Error of this Poſition is 20, which I put at 
the Bottom of the Croſs under its Poſition for the 2d Error ;. - 
then I multiply the Errors and Poſition Croſs-wiſe, wiz. 32 
(the Error of the firſt Poſition) by g (the 2d Poſition) and the 
Product is 288. Then I multip'y 20 (the Error of the 2d. 
Pofition) by 6 (the firſt Poſition) and the Product is 120. 
Then {according to the 4th Rule) I ſubſtract the leſſer Pro- 
duct from the greater, wiz. 120 from 283, becauſe the 
Errors are both. alike, wiz. too little, and there renee 


— 
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maineth 168 for a Dividend; then ſubſtract 22 (the leſſer Er- 
ror) from 32, the greater Error, and the Remainder is 12, 
tor a Divi or; then I divide 168 by 12, and the Quotient 
is 14 for the Anſwer, which is the Share of A in the Pay- 
ment. : = 

6. Again, 2dly, If the Errors had been both teo big, it 
had had the ſame Effect, as appeareth by the ſollowin 
Work; for firſt, I ſuppoſe A paid 200. then B paid 307 
and C gol. which in all is 100. but it ſhould have been 
no more than 76, wherefore the firſt Error is 24 too much. 
Again, I ſuppoſe A paid 18/. then B muſt pay 28/. and 


C muſt pay 46/. which in all is 924. but it ſhould have been 
but 76. 


20A A18 
30 B B 28 
50 C 320 112 452 2 G28 
20 1 8 A — 
1co Sum (8 X (14 Sum 92 
76 Subſtr. 24 16 Subſtr. 76 
| 8 | — 
24 Error Error 16 


where the ſecond Error is 16 too much; then I multiply 20 
(the firſt Poſition) by 16 (the 2d Error) and the Product is 
320; again, I multiply 18 (the 2d Poſition) by 24 (the firſt 
Error) and the Product is 432. Then becauſe the Errors 
are both too much, I ſubſtract 320 (the leſſer Product) from 
432 (the greater Product) and there remaineth 112 for a 
Dividend; likewiſe I ſnbſtruct 320 (the leſſer Error from 24 
{the greater Error) and the Difference is 8 for a Diviſor ; 
then perform Diviſion, and the Quotient is 14, as. before for 
the Anſwer. 


Again, 3dly, If the Errors had been the one too bi , 


&> 
and the ether too little, Reſpe& being had to the 5th Rule 
. foregoing, the Anſwer would have been the ſame ; as thus, 


I take for my firit Poſition 6, and then the Error is 32 too 
little; then I fake for my ſecond Poſition 

18, and then the Error is 16tomuch; 96 672 576 
then I multiply the Poſitions and Errors GW 16 
croſs-wiſe, and the Products are 96 and 48) 
576, and becauſe the Errors are unlike, 32 
wiz, one too big, and another to lit - 48 
tle, I add the Product 25 and 576 toge- 


16 


ther 


(84. 
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ther, and their Sum is 672 for a Dividend; 1 likewiſe add 
the Errors 32 and 16 together, and their Sum is 48 for a 
Diviſor, thus having finiſhed the Diviſion, I find the Quotient 
to be 14, Which is the Anſwer, as was found out at the two 
ſeveral- Trials beſore. 


For the Proof of the Work I ſay, 
If A paid —4 
Then B paid 14 and 10 (that i5)——24. 
Then C paid 14 and 24 (that is)— 38 


76 


The Sum of all is 


which is the total Value of the Building, and equal to the 
given Number. 

Thoſe who deſire to {ee the Demonſtration of this Rule, 
let them read the 7th Chapter of Mr. K-r/c5's Appendix 


to Mr. W:ingate's Arithmetick, Peliſeus in his 5th Book of, 


his Trigenometiia, or Mr. Oughtred in his Claws Mathema- 
fica. 


gether concerning their Age; quoth A, I am 18 Years 
of Age; quoth B, I am as old as A, and half C; and qucth 
C, Iam as old as you both, if your Years were added toge- 
ther. Now deſire to know the Age of each Perſon ? 
Anſ. A is 18, Bis 54, and C1s 72 Years of Age. 

Queſt. 5. A Father lying at the Point of Death, left to 
his | hrce Sons, viz. A, B, and C, all his Eſtate in Money, 
and divided it as followeth, vg. to A, he gave Half want- 
ing 44 “/. to B, he gave a Quarter and 24 /. over, and to C 
he gave the Remainder, which was- 38 /. leſs than the Share 
of B; now I demand what was the Sum left, and each Man's 


Part? « 


Anſ. The Sum bequeathed was 588 J. wherefore A had 


250. Bhad 2101. and C had 128. 


Deſt. 4. Two Perſons, viz. A and B had each in their 


Hands a certain Number of Crowns, and A ſaid to B, 


If you give me one of your Crowns, I ſhall have five 


Times as many as you; aud faid Bto him again, If you 'F 


give 


9 


Qu ſt. 2: Three Perſons, A, B, and C, diſcourſed to- 


— — 
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give me one of yours, then we {hall each of us make an e- 


qual Number; now. I demand how many Crowns had each 
rerſon ? 


Anſ. A had 4 and B had 2 Crowns. | 
Que. 5, What Number is that unto which if I add 


1—ath of itſelf, and from the Sum ſubſtradt 1—8th of itſelf, 
the Remainder will be 216? . 4 


Anſ. 192. 
Many more Queſtions may be added, but theſe well un- 
derftood will be ſufficient, (even for the meaneſt Capacity for 
the Reſolution of any other Queſtion pertinent to this Rule. 
There may be an Obiection made, becauſe we have not 
treated particularly upon Intereſt and Rebate ; but the Ope- 
nation of ſuch Queſtions being more applicable to Decimals, 
are omitted, till we come to acquaint the I.carner therewith, 


1 A 
EN publiſhed, beautifully printed in Qyarto, on a 


fine Genoa Demy Paper. 
"HE Gentleman's and Builder's Repoſitory ; or, Ar- 
chitecture difplay'd. Containing the moſt Uſeful Pro- 
blems in Geometry, As alſo, The mot eaſy, expeditious, 
and correct Methods for attaining the Knowledge of the five 
Orders of Archicture, by equal Parts, and fewer Diviſions, 
than any Thing hitherto publiſhed, together with all ſuch 
Rules tor Arches, Doors, Windows, Celling-pieces, Chim- 
tey-pieces, and their particular Embelliſhments as can be re- 
quired. Likewiſe a large Variety of Deſigns for Truſs 
Roofs ; with the Method of finding the Hip, either Square 
ir Level. Alſo, The moſt certain and approved Methods 
or forming a Number of deficient Stair-caſes, wich their” 
wiſted Rails, c. The whole embelliſh'd, not only with 
ourſcore Plates, in Quarto, but ſuch Variety of Ceiling-Pie- 
es, Shields, Compartments, and other curious and uncom- - 
on Decorations as muſt needs render it acceptable to all Gen- 
lemen, Artificers, and others, who delight in, or practiſe 
be Art of Building. The Deſigns regulated and drawn by 
. Hoppus, and Engraved by Benjamin Cole, Printed for J. 
oDGEs, at the Looking-gl/aſs over-againſt St. Magnus 

Fhurch, London-Bridge, Price bound in Calf 10 5.4 
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Printed for R. Warr. . 


| H © *Bnilder's Jewel, or, the Youth's Inſtructor, 
and Workman's Remembrancer. Explaining ſhort 

and eaſy Rules, made familiar to the meaneſt Capacity, for 
Drawing and Working, 1. The five Orders of Columns en- 
tire; or any Part of an Order, without Regard to the Mo- 
dule or Diameter. And to enrich them with their Ruſticks, 
Flutings, Cablings, Dentules, Modillions, &c. Alſo to pro- 
portion their Doors, Windows, Intercolumnations, Portico? 
and Arcades. Together with fourteen Varieties 9 aking 
Circular, Scroll'd, Compound, and contracted Pediments &! 
and the true Formation o Accolerny of their Raking and 
returned Cornices ; and Mouldings for capping their Den- 
tules and Modillions. 2. Block and Cantaliver Cornices, | 
Ruſtick Quoins, Cornices proportioned to Rooms, Angle 
Brackets, MouldingsYor Tabernacle Frames, Panelling, and 
Centering for Groins, 'Truſs'd Partitions, Girders, Roofsjl 
and Domes. With a Section of the Dome of St Paul's Lon. 

| don. The Whole illuſtrated with upwards of two hundre- 

Examples, engraved on a hundred Copper-Plates. By Z 

| 1 and 7. Langley. Price 45. 6 4. Fe 
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| on Pur alrthed, being the compleateſt Book « 
1 . its Kind extant, 


r r Bailder's Guide, and Gentleman and Trad. 
7 ; Aſſiſtant; or, a Univerſal Magazine of 'Tabl. 
3 Wherein is contained greater Variety than in any ott 
E Book of its Kind, with ſeveral new and uſeful Tables, new 
before publiſned; which renders it the moſt general, complet' 
and univerfal Companion, for daily Uſe extant, and high) 
neceſſary for all Gentlemen, Builders, Surveyors of Build 
_ ings, Timber Meaſurers, Carpenters, Bricklayers, &c. Al 
ſo for Merchants, Shop-keepers, and all Tradeſmen that de 
either by Wholeſale or Retail. Containing Tables of Tim 
ber Board, and Plank Meaſure, of ſquare and cubical Me: 
* ſure in general, either by Foot, Vard, or Rod. The Loac 
contained in any Number of Fect, in either rough or ſquar 
Timber, or of Plank of any Thickneſs. By Hilliam Sa 
aon, junior, Carpenter, of Glouceſter. London Printe 
| for James Hodges, at the Looking-Glaſs, London» Bridge 
Price bound 3.4. 3 
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